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Wherever 
2-way shut-off 
is required... 


HANSEN 


QUICK-CONNECTIVE 


TWO-WAY SHUT-OFF COUPLINGS 





'T’o connect a Hansen Two-Way Shut-Off Coupling, you 
merely pull back the sleeve and push the Plug into the 
Socket. To disconnect, just pull back the sleeve. No tools 
required. When Coupling is disconnected, similar valves 
in Socket and Plug shut off both ends of line—practically 
eliminate spilling of liquid or escape of gas at instant 
of disconnection. 

Hansen Series HK Two-Way Shut-Off Couplings are 
available with female pipe thread connections from !3" 
to |” inclusive. Available in brass or steel. Sizes generally 
required for L-P Gas service have approval of Under- 


writers’ Laboratories. 






WRITE FOR THE 
HANSEN CATALOG 


Here's an always ready reference 
when you want information on 
ouplings in a hurry. Lists complete 


range of sizes of Hansen One-Way 


Shut-Off, and 
Strai g ht- 
Through Coup- 
Ings — including 
Special Service Niteea eee 
Couplings for 
Steam, Ox ygen 
Acetylene, etc 


Shut-Off, Two Way f 








= REPRESENTATIVES 
_—_ IN PRINCIPAL CITIES 
SINCE 1915 7 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


OHIO 


THE HANSEN 


4031 150th STREET 


WEST CLEVELAND 35, 
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Pourdrvautic CUNDERS 


VY Greater Factor of Safety 
V Better Sealing 


DOUBLE SEAL 
CAST IRON 
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STRONG ALLOY STEEL 


a ail PLATED RODS OF 
HIGH STRENGTH 
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— FAST CHANGE 
“ CARTRIDGE GLAND 


4 — 
=: aS 
ar to 
, games *: 
LOW FRICTION PRECISION 
NODULAR CUSHIONS CUSHION NEEDLE . 
INTERCHANGEABLE ‘~ 


IRON PISTON 
WITH BALL CHECK 


gna | 








ONE PIECE 
STEEL HEADS 
WITH WELDED } 


BALL CHECK 
INTERCHANGEABLE 
WITH CUSHION NEEDLE 


HANNA Powrdraulic Hydraulic Cylinders meet J.1I.C 
recommendations and have industry standard mounting 
dimensions—2000 psi and 3000 psi non-shock. 1'%” through 
8” bores 

EXCLUSIVE PRESSURE TIGHTENING TUBE SEALS, located on 
the outside diameter of the cylinder tube, form a positive 
seal at all pressures from zero to maximum. Minute expan 
sion of the tube due to pressure, squeezes the “O” ring 
making the seal even tighter. The “O” ring is fully confined 
between the head and the tube and will not extrude at high 
pressures. Unlike other cylinders that seal at the tube ends 
or inside diameter, the Hanna Powrdraulic Cylinder with 
pressure tightening O.D. seals will remain tight at all 
pressures. 

DOUBLE SEAL PISTON RINGS give you twice the sealing 
power of conventional piston rings. These bi-directional, 
cast iron rings, consisting of a ring within a ring, seal both 
the “in” stroke and the “out” stroke of the cylinder. The 
piston with double seal rings is packed for life and never 


eS 


r 


HYDRAULIC AND PNEUMATIC EQUIPMENT. 


1741 Elston Avenue 


should need re pi acement. You may also choose the optional 
piston with type synthetic packings 


FAST CHANGE CARTRIDGE GLAND equipped with a leak 
proof, low friction rod seal forms a tight seal from zero to 
maximum pressure. Built in rod wiper removes dirt and 
particles from piston rod as the rod moves “in” and serves 
as another hydraulic seal to wipe the rod dry on the “out” 
stroke. You can select either the standard gland or the 
optional, multiple lip, spring loaded seal. The optional 
gland is interchangeable and is available with synthetic 
rubber or Teflon* Vee packing. 

)NE PIECE STEEL HEADS WITH WELDED MOUNTINGS are 
much stronger than conventional bolted construction 
and assure squareness of mountings. All mountings are 
designed to carry maximum cylinder loads with a generous 
safety margin. 


Write for Catalog 900 and the name of your nearest representative. 


*DuPont's registered trademark 


Hanna Engineering Works 


_ CYLINDERS ... VALVES 


Chicago 22, Illinols 
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Minnesota Rubber Company’s latest advance 
in rubber processing is a new, automated 
method for producing O-rings called MIN 
JECTO. MinJecto makes it possible to pro 
duce better O-rings more economically than 
ever before. You'll be surprised at the savings 
which we pass on to you. 


Besides saving you money MinJecto O-rings 
give longer service life because this exclusive 
method of injection molding gives a denser 
product that wears better and is more re 
sistant to extrusion under pressure than 
Q-rings produced in other ways 


MinJecto O-rings are also flash-free, toler 
ances are closer and sealing is better. 


" " " , ; o ih 
a ‘ - ‘ 


re 
>| ~L, 
MR "FACTS FOR FILING” PAGES / 


FACTS for 
FILING on 


XC//S/VE. WINJECTO PROCESS 
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e Long Life 








e Better Sealing 


® Special Industrial 
Compound 


e Extrusion Resistant 





These O-rings are made out of standard 
compound 366Y. This 70 durometer com- 
pound has been developed by Minnesota 
Rubber to fit almost every industrial appli- 


cation imaginable. It is highly resistant to 
chemicals and oils, has outstanding tempera- 
ture characteristics, and high tensile strength. 
If you want the finest possible O-ring at the 
lowest possible cost, Minnesota Rubber Min- 
Jecto O-rings are what you are looking for. 
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Useful Literature / . it) ey ita 
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Ean or Disconnect! 


Expanded Line of 


Hydraulic Fitings, Unions PWS (els (@) E | AN (C (0) 


in New Anchor Catalog! 


SAE 4-Bolt Split-Flange 
Unit and “O” Ring 
Flange Head = 
Couplings 


- 


The new editior r C overing 
the complete and tit 


tings and adapter 





now ava at e 


The Catalog contair ;" of engi . Just loosen the bolts— ( 
neering data that w prove pful to the 

snagincer tn plensing We Iydrauiic connections . Remove ONLY ONE— 
Try connecting and reconnecting a 
The Anchor Line of Adapter Unions, Tees and . Pivot the Split-Flange FLANCO Coupling in close quarters to 
Crosses is now even more complete in range Clamp Half, together with fully appreciate the convenience of thi 
of sizes and styles of fitt ngs Des gned for the —" Ring Flange Head patented Split Flange Clamp design! 
use with Pressed On and Reusable Coupling Coupling, around the other In addition, with FLANCO couplings you 
Hose Assemblies, they provide a ground joint x bolt— can reduce production costs by eliminat 
leakproof cennection, and eliminate one or ing costly pipe threading operctions— 
more pipe thread joints. Assembly, especially . Remove Hose Coupling! use more easily handled, small, auto 
n confined quarters, is made easier and twist motive type wrenches to make up joints 


ng and straining of the hose during assembly To reconnect, just reverse 
s prevented the procedure. 


—and you eliminate separate union and 
swivel connection Hose lines can be 
disconnected and reconnected many 


times without leaks, because there are 


The Anchor Line of SAE Straight Thread "O 





no threads to wear out or tapered seats 
Ring Boss Fittings and Adapters is described ; : A 
y : to groove with FLANCO Split-Flange 


n detail with complete specifications. These Halves and “O” Ring Flange Head 
Me '\ < C 
fittings, with straight thread and Oo Ring 3 Couplings 


Seal. ensure positive leakproof seatin without . : 
9 e FLANCO “O” Ring Flange Head Type 
naer of thr tortion or m , 
Janger o ead distc : Jamage on j Couplings are available in Pressed-On 


Andy 
Anchor 
says: 





nections can be loosened and retightened any or Reusable Clamp Type, as well as 


number of times without leaks. Straight, 45° Weld Type Fittings 
and 90° Adjustable Elbows are available, as 
well es a tee, service tee and 90° check valve ; You can get the complete story on FLANCO 
in @ wide range of sizes - Split-Flange Halves and “O” Ring Flange Head 

Type Couplings by writing for Catalog 402 
Several styles of Anchor 


diameters from 


Copies of the ne log No. 204 may be 
obtained by writin » Anchor Coupling Co 
Inc., 308 North ur Street, Libertyville 
Illinois 307 No. Fourth Street — Libertyville, Il. 
Branch Offices—Dallas, Texas—Plymouth, Michigan 
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You get more—much more—when you specify 


ind use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 

€ ngineered to give you better, more accurate, 
ind longer service—offers, exclusively, many 
extras that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength . Saves space... reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 

SM 155-3 with complete engineering details. 
The Tomkins-Johnson Co., Jackson, Mich. 


(G9) TOMKINS-JOHNSON 


RIVITORS AIR AND MYORAULIC CYLINDERS CUTTERS CLINCHORS 





ad spacemaker cylinder 


Quality Engineered 


to give quality results 


with Extras... 


METAL PISTON ROD 
... Stenderd at Ne Extra 
Cost! 


NEW “SUPER" CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON . . . Stand- 
ard at No Extra Cost! 
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at No Extra Cost! 


NEW “SELF-ALIGNING" MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extro 
Cost! 


NO TIE-RODS TO STRETCH 
Standard at No Extra Cost! 


STREAMLINED DESIGN .. . Oil 
Pressure to 750 P.S.l.—air to 200 
P.S.1. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
. « « Standard at No Extra Cost! 
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Zlewe Oilgear Electrohydraulic Servocontrol Valves 


SERVO VALVE DESIGN OBJECTIVES: 1: Greater con- pilot systems — supply pressure, centering devices, 
trol accuracy and resolution for rotation and straight- filters, and orifices required for pilot systems. 6. Pro- 
line drives. 2. For industrial applications, must be vide a flow rate substantially linear to valve displace- 
capable of controlling wide pressure and volume range ment, with stability in null position. 7. Eliminate or 
with single-stage, fast response to a low input signal. substantially reduce valve “dead-band,” sticking, jam- 
3. Eliminate conventional valve frictional problems be- ming, scoring. 8. Be “fail-safe.”’ 9. Operate safely in 
tween spools and cylinders. 4. Eliminate two-stage hazardous locations. 

linkage and stability problems. 5. Eliminate first-stage 





Return Port 
Swing-Plate Oilgear Servocontrol 
Valve with 


enclosure removed. 


Valve 
Body (b 


PAR Tes Cylinder Port 


sion Shaft 


ction Oilgear 


Patent Pending 


SOLUTION: 1. A new concept of three and four-way 
single-stage electrohydraulic servo valve construction 
only two moving parts in Oilgear’s new “Swing 
Plate” design. 2. No metal-to-metal contact between 
“Swing-Plate” (a) and valve body (b) .. . friction 
less for high sensitivity, fast response to minute signals 
virtually eliminates sticking, scoring, jamming. 3. 
Clearances and port seal sizes can be varied to suit 
application and fluid handled. 4. Sharp, long re 
tangular chambers and lands linearize valve character 
istics flow rate essentially a linear function of valve 
displacement supply high fluid power gain with 
minute “Swing-Plate’” movement. 5. Hardened stain 
less steel construction assures reliable operation well 
in excess of a hundred million cycles, even with non . ; ’ ; 
lubricating fluids. 6. No pilot system pressure, centering New Oilgear Servocontrol components applied to controls 
devices, orifices, or internal filters required. 7, Spring on Oilgear pumps and transmissions provide greater system 
steel supports (c) respond instantly to low torque accuracy and resolution. Functions easily attained with 
motor forces. 8. As torque motor armature (d) pivots on new Oilgear Servocontrol open and closed-loop systems 
torsion shaft (e), valve automatically centers in event vee 4 _ . : s : 

f ens - enysincktone are: 1. Precision, high-response speed control from zero to 

of power failure for “fail-safe’’ operation. 9. For opera ; ; “ , ; 
tion above 500 psi, a compensating cap equalizes hy- maximum rpm in either direction through remote control 
draulic forces to maintain selected clearances. 10. No stations or switches. 2. Positive, high response, follow-up 
special modification required for use in hazardous loca position control through remote command units. 3. Out- 
tions. 11. Valves | open or enclosed — can be put motions or speeds with closed-loop systems will remain 

gasket-mounted. Pipe tap subplates are available. , ae wasps 

sannienassees Gath. 6 : , -— : near constant with accuracies from 0.1% to 1.5%, and 

A ow ate apm at si om at ° . ays 

+ igen et ar eng lnteef: mais ecnenate Se oe with resolution down to 0.05%. 
Torque Motor; Mid Position Force—I! |b min.; 5 watts max. power For further information on these new valves and systems, 


| d: Stroke—+0.015 inches; Hysteresis—less than 3°: Differ ’ : 
sei hate guns Cetin: eek Galea aan: le aa call your Oilgear Application-Engineer. Or write, stating 


current and resistance values available. Net Weight—4!/4 |b. Width your specific requirements, directly ee 
44%"; Height: 2%"; Depth: 3” 


Oilgear can supply all components for Fluid Power 
Servocontrol systems . . . all-transistor amplifiers, THE OILGEAR COMPANY 
manual controls, preset controls, two-stage servo Application-Engineered Controlled Motion Systems 


valves, variable displacement pumps, variable speed 1564 WEST PIERCE STREET e MILWAUKEE 4, WISCONSIN 
drives, motors and cylinders. 
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about hydraulics & pneumatics 


ELIMINATE LEAKAGE ___.. (One 
of the best ways to stop leakage is 
to eliminate connections by using 
manifolds. Two articles in this 
issne discuss their design and ap- 
plication. Lots of attention has 
been focused on these piping de- 
vices, because in addition to leak- 
age control, they simplify piping 
and make a neater appearance 
than individual lines. 

Several different manufactur- 
ing methods are being used to in- 
corporate fluid lines in a block 
which mounts the system control 
valves. These include brazed 
sandwich construction, cast alu- 
minum (for pneumatic circuits), 
and drilled blocks of either steel 
or aluminum. Although most 
drilled manifolds are from steel 
blocks, aluminum has several ad- 
vantages, such as good machina- 
bility, light weight, and corrosion 
resistance. Some of the big ma- 
chine tool builders using them 
have found that aluminum pipe 
plugs should be used instead of 
steel. They're working at 2000 to 
3000 psi. 


ELECTRICAL CONTROLS __.. The more you know about 
them the better you Il be at designing flexible, low cost 
fluid power systems. Many manufacturers of hydraulic 
and pneumatic machines now have one man who is re- 
sponsible for designing both fluid power and electrical 
systems, because they must be carefully integrated and 
designed together. An example of this is given in Timers 
Give Air Circuit A Memory. 


BOOSTER APPLICATION _._. When 1000 psi would do all 
the jobs on a machine except one, the designers reasoned 
that a booster would be the answer. To keep a machine for 
working wheel rims compact, a booster and cylinder unit 


was designed. It’s described on page 86. 


TRAPPED OIL. . 


can cause a lot of trouble by distorting packings and 


. Oil trapped between piston packings 


causing internal leakage around the piston. To learn what 
happens when oil is trapped, and for designs to correct the 


condition see page 101. 


AIRCRAFT PNEUMATICS ___ [¢ air the ideal fluid for high 
pressure systems of future aircraft? Some designers think 
so, because of weight savings over hydraulic systems, and 
because it is not affected by nuclear radiation. The com- 
parisons given in High Pressure Pneumatics are the results 


of studies at Convair. 


DESIGNERS’ GUIDE ISSUE . AH & P editors are now 
compiling the January 1959 Guide Issue. There will be 
more than 90 pages of charts to give you quick convenient 
answers about pressure and flow ratings, sizes, mountings 
and service for 32 hydraulic and pneumatic components 
made by over 600 companies. Also in this issue will be a 
products review of fluid power components introduced 
during 1958. You'll be using the Guide Issue throughout 
1959. 
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valves, variable displacement pumps, variable speed 1564 WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 
drives, motors and cylinders. 














What? Air Power Rings the Bells! 


Air powered clappers for the bell tower 
may be strictly fiction, but. . . 


Can vou imagine a kevboard that’s a set of electrical switches. They 








operate a set of solenoid valves which in turn advance and retract 
cylinders. The cylinders, of course, pull the clapper cords. Shows that 
anything can happen when an air-minded engineer gets in the spirit of 
the season. But while this is just a flight of the imagination that you 


aren't likely to see installed in a carillon soon, you might very well want 





to take advantage of the underlying idea in some of your plant operations. 





Here is the idea 


Just one operator can control hundreds of 
operations by using solenoid valves. 


And these solenoid valves, you'll notice, are manifolded. The manifold- 








ing saves piping, space, etc., just as has been possible for years with 

Ross valves that are operated manually, by air, cams, etc. Incidentally, SEQUENCE OF OPERATION 
you won't find this manifold in our catalog .. . it is one of the many Every time solenoid is energized, 
refinements and variations of the standard Ross line that make it so bell clapper is pulled against bell. 


flexible. To keep fully aware of the developments continually being 
made to increase the flexibility of the Ross line, keep in close touch 


with your local Ross Valve Engineer. 


I<oss OPERATING VALVE CO. 
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105 East Golden Gate «+ Detroit 3, Michigan 





















ACCcO 
Helicoid 
Gage 


U.S.A. 






NOTHING BUT THE BEST IN GAGES FOR WORKING PRESSURES FROM 30” VACUUM TO 10,000 p.s.i 





Shock-Proof Cam Actuation (no gears—no teeth) 
Makes Helicoid Gages Ideal for Hydraulic Services 


Designed for pulsating and impact hy- 
draulic service, the Helicoid movement 
releases at zero in the event of sudden 
pressure reduction. This eliminates shock 
on pointer and movement by reducing 
impact of pointer against pointer stop 
pin. This protects the gage mechanism 
where gages may be subject to occasional 
vacuum. 

The superiority of Helicoid Gages is most evi- 
dent in severe service — wherever a gage is sub- 
jected to violent pressure pulsations or certain 
severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages 
over millions of cycles is explained by the de- 
tails of design and construction of the Helicoid 
movement shown at the right. 

Rolling action of the cam facing against the 
roller surface .. . graphited Bakelite bushings, 
roller pivot base and cam facing . . . K Monel connect- 
ing links and screws . . . all such Helicoid features pro- 
tect against wear and corrosion and assure sensitivity, 
sustained accuracy and trouble-free operation through 
millions of cycles 


The roller is stainless 
steel with a highly pol 
shed helicoid surface I 


The roller pivot is ball 
shaped and rides on a 
graphited Bakelite disc 





HELICOID GAGE CARTRIDGE SNUBBER 


Patent pending 


This is a simple, effective throttling 


‘ \ device to reduce or eliminate pulsa 
[Pees tions of the gage pointer. There are 
| Pat no moving parts, no adjustments 
i hed needed. Available in three types in 
view powdered bronze or stainless steel 


ee 
See | for air, gas, water, steam, medium 
< } 
< ¥ . or heavy liquids. 

was I 

Threaded cartridge body for 


assembly in any Helicoid Gage 
tapped socket shank 


Enlarged 
cutaway 
view 








EASIEST 
ADJUSTMENT 
AND 
CALIBRATION 





Only Helicoid Gages have the external 

pointer adjustment pictured here. The 

Helicoid type adjustment cannot be jarred out of position. 

Calibration of Helicoid Gages is accomplished easily, 

without removing dial or pointer, because the link ad- 
justing screw is at the rear of the system. 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain 
less steel! hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller 


{i The cam sector is alumi- 
i num—to reduce inertia 
to a minimum 










em Standard bushings are 
<< if graphited Bakelite 


; ES \ 
The connecting link 
and the screws are 
hardened K Monel 


The polished cam 

t facing is graphited 
Bakelite. It will not 

warp or distort 


The link adjusting screw 
s% at the rear to fac 
tate calibrating the Hel 
coid Gage 


The hairline pointer ad 
ustment screw is stain 
less steel 


TUBES BUILT FOR MILLIONS 
OF PRESSURE PULSATIONS 


To fit the wide range of applications, 
Helicoid Bourdon tubes are available in 
four materials—alloy steel, K Monel, 
stainless steel and phosphor bronze 
All Helicoid tubes are made from 
seamless tubing and are carefully designed 
to give maximum torque and minimum 
stress. When used within the dial range, 
they will withstand many millions of pres 
sure pulsations and will not stretch, leak nor crack 





mR . 150 - a 

YE 100 200 » 
eiso 250-4, DOUBLE SCALE DIAL 

\ 4¥/ SHOWS TONS ON RAM 


vO 300,” / AND PSI 


— Helicoid Gage dials are supplied in jet 
black with white figure markings or in dull white with 
black figure markings. They are constructed of laminated 
phenol with a transparent plastic surface and the longest 
possible scale length for more accurate readings. They 
are non-corroding, will not discolor nor fade and will 


not crack, chip nor peel. 
Acco 
Helicoid Gage Division oe 
AMERICAN CHAIN & CABLE _fesie 











929-H Connecticut Avenue + Bridgeport 2, Connecticut 





Helicoid gives you all these features at prices that are competitive in the quality gage field 
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Rubber Parts 


engineered to 
your product by 


PRECISION 




























HE production of rubber seals, 
poppets and diaphragms of intri- 
cate shape and form - especially 
engineered to meet individual 
product requirements - is a Pre- 
cision specialty. Parts are com- 


pression molded for uniform den- 





sity ... have maximum resistance 


to compression set...meet mili- 





tary-standards and specifications 





... solve close tolerance problems. 





If you're looking for the answer 
to a heat, compression, friction, or 
fluid resistance sealing problem, 
ask for the services of a recog- 
nized sealing specialist - the Pre- 
cision engineer. 


Precision “OO” Rings, 
Rubber and Rubber 
Bonded-to-Metal Parts 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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HIGH PRESSURE ASSEMBLIES 


for 


INSTANT response means extra POWER. 
Improving the “Power-Performance Ratio” 
of your equipment may mean an extra bucket 
per minute, extra tons per hour, extra loads 


per day. 


With the increasing emphasis on POWER, 
it pays to safeguard the most important link 
in your hydraulic system with Eastman High 
Pressure Hose and Tube Assemblies. 


Eastman Coupling Design gives you maxi- 
mum orifice, consistent with essential safety 
and strength, to provide “trigger-response” 
through unrestricted flow from pump to point 
of work—plus prompt return. 


BENT TUBING TO YOUR SPECIFICATIONS 


Eastman’s modern, hydraulically-controlled 
tube bending equipment provides bent tubing 
to your precise specifications—made with 
flared or beaded ends for your required fit- 
tings. Quality workmanship assures satisfac- 
tory performance. Mass production economies 


assure Competitive quotations. 


For positive power delivery and efficiency 
throughout your hydraulic system—plus ap- 
pearance and sales appeal—it pays to specify 
Eastman High Pressure Hose and Tube As- 


semblies for your original equipment. 


Pi 
Bastman 
first inthe filel 


MANUFACTURING COMPANY 


Dept. AH-! 


MANITOWOC, WISCONSIN 
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WRITE FOR HIGH PRESSURE CATALOG! 
Get on our mailing list to receive 
out latest Technical Bulletins, 


Catalogs and Special Inserts. 
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LETTERS It’s the air valve with the floating 


sleeve-lapped spool design 





to the editor 


Address your letters to: Editor, APPLIED 
Hyprautics & PNEUMATICS MAGAZINI 
812 Huron Rd., Cleveland 15, Ohic 


Wants to Translate 


rO THE EDITOR | . . Md ~~ 

| have read Aircraft Hydraulu i =- Uf ff ) = ia med 
Design written by George R. Keller i / y — \ 
ind published by APPLIED HYDRAI r SPOR 
tics & PNEUMATICS. | found its 
contents quite instructive 

| wish to translate the book into 
Japanese and publish it in a local 
technical magazine to aid out 
ountrymen in understanding air 
craft hydraulics 

I am an engineer, 31 years old 
working at the Mitsubishi Heavy 
Industries Reorganized Ltd., Na 
goya Aircraft Engineering Works 
We are manufacturing the F-86l 


Saber Jet under agreement with — 5Q million cycles without a sign of wear! 





North American Aviation, In 
Having been an interpreter I feel This is not just a claim, it’s a fact! And Numatics has the verified 
confident that [| can convey the case histories to prove it. cases where Numatics SA Series valves 
original meaning in the Japanese are still performing like new after well over 50 million operations. 
language And not on a test bench under ideal conditions, either, but out 
K. SUENAGA in the field on high speed welding guns, punch press scrap choppers, 
1S Memushign-ik high speed packaging machines and other actual installations. 


lashiro-cho, Chigusa-ku 
Nagoya, Japar With the floating sleeve-lapped spool you can expect and get this 


kind of performance from every Numatics valve, because the spool 


u e have passed th s reque sf on 
to George R. Keller author of Air has no seals or packers to wear out it floats on a fluid film, never 
contacts the sleeve wall. The sleeve floats, too, on O-rings which 


craft Hydraulic Design and re 


quested that he reply directly to isolate it from the valve body. Both spool and sleeve, what’s more, 


you are specially heat treated stainless steel, close-tolerance finished 

to minimize friction. In a nutshell, Numatics valves are designed 

, , and built to give you longer, more trouble-free life than is possible 
Basic Pneumatics : ; 7 ie tae 
with ordinary air valves. Want a catalog? Send for it 

rO THE EDITOR 


» 
Please send me information |] Direct solenoid 


LOOK TO NUMATICS FOR 
LINE VALVES, TOO... 


will need for ordering the book operated 


let, A Beginner's Course in Basi: 
Pneumatics, published by apPLiep 
HYDRAULICS, 


Numatics offers a complete line of 





high speed heavy duty 2-and 3-way 






Please include information on , 
i | | k] Solenoid controlled in-line valves vaives you can 
any similar ooklet you may pub depe nd on for fop performance, 
lish on hydraulics l 1 
P ong life, minimum maintenance 

A 
. and applications unlimited. And 


ANDREW I. KESTI 
Micromati Hy "Ve { or} 
Detroit, Mich 


we'd like to prove it! May our repre- 


sentative call on you? 





. lot t 
Copies of A Beginner’s Course Pilot operated 


Basic Pneumatics are available 


in 
at $1.50 per copy. We do not have HO G dd L A ND : 
a sumilar booklet on hydraulic s. nt 

However, if you have a copy of 7 es M | Cc H | G A N 


the 1958/59 Fluid Power Direc. 


Continued on page 16 SALES REPRESENTATIVES FROM COAST TO COAST 
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PRODUCTS; 


HYDRAULIC SALES, ENGINEERING AND SERVICE REPRESENTATIVES 


ALABAMA 
Birmingham 

DeShazo & Co. 
TRemont 1-4664 


CALIFORNIA 
Los Angeles 
The Rucker Co 
South Gate, Cal. 
LOrain 4-2521 
Oakland 
The Rucker Co. 
OLympic 3-5221 


COLORADO 

Denver 
Alta Engineering Co. 
Englewood 


SU 9-1861 


CONNECTICUT 
Hartford 
Stewart-Hunt, Inc. 
Farmington 
ORchard 7-0223 
New Haven 
The Airoyal Co. 
Hamden 


CHestnut 8-2224 


ILLINOIS 
Chicago 
Ranney Engineering Co. 
POrtsmouth 7-4969 
Rockford 
Barker-Rockford Co. 
ROckford 3-6419 


INDIANA 
Indianapolis 
Tec Engineering Corp. 
WaAlnut 3-8538 
Logansport 
Tec Engineering Corp. 
LOgansport 3305 
Muncie 
Tec Engineering Corp. 
ATlas 2-7735 


KANSAS 
Wichita 


Baker Engrg. & Equip. Co. 


FOrest 3-4246 








KENTUCKY 

Louisville 
Chas. Weber Co. 
MElrose 7-2574 


LOUISIANA 
New Orleans 
Clem W. Weston 
MAgnolia 6228 
Shreveport 
C. Walker Weston 
8-1834 


MARYLAND 
Baltimore (Metropolitan) 
Colliflower, Inc 
Ellicott City 
Ridgeway 4-2690 
Baltimore 
Russell Associates, Inc 


VAlley 3-0813 


MASSACHUSETTS 

Boston (Metropolitan 
Stewart-Hunt, Inc 
Lexington 
VOlunteer 2-2860 

Springfield (Metropolitan) 
Stewart-Hunt, Inc. 
Amherst 
Alpine 3-5615 


MICHIGAN 
Detroit 
J. N. Fauver Co 
TEmple 2-4115 
Flint 
J. N. Fauver Co. 
CEdar 5-5392 
Grand Rapids 
J. N. Fauver Co 
CHerry 5-1247 
Kalamazoo 
J. N. Fauver Co. 
Fireside 2-1684 


MINNESOTA 
Minneapolis 
H. U. Rogness, Inc. 
FEderal 3-5595 


MISSOURI 

Kansas City 
Baker Fluid Power 
LOgan 1-2874 


Brown & Sharpe announces: 


A COMPLETE LINE OF 
53 SERVICE 





St. Louis 
Moehlenpah Engrg. Co. 
JEfferson 3-0325 


NEW JERSEY 

Newark (Metropolitan 
The Airoyal Co. 
SOuth Orange 2-1701 

Trenton 
The Battersby Corp. 
EXport 3-5350 


NEW YORK 
Brightwoters, L. I., N. Y. 
Russell Associates, Inc 
MOhowk 6-6500 
Brooklyn 
The Airoyal Co 
COrtlandt 7-9614 
Buffalo 
R. C. Neal Co 
MOhowk 1110 
Elmira Heights 
R. C. Neal Co. 
ELmira 5168 
New York 
The Airoyal Co. 
COrtlandt 7-9614 
Rochester 
R. C. Neal Co. 
Glenwood 3-9390 
Syracuse 
R. C. Neal Co. 
75-9911 
Tonawanda 
Russell Associates, Inc. 
ATwater 4740 


NORTH CAROLINA 
Charlotte 
Livingston & Haven 
EMerson 6-2509 


OHIO 
Cincinnati 
Scott Equipment Co. 
VAlley 1-5474 
Cleveland 
Lax Industrial Products, Inc 
WYoming 1-7700 
Columbus 
Scott Equipment Co 
AXminster 1-4697 






Dayton 
Scott Equipment Co. 
BAldwin 3-814] 

Toledo 
J. N. Fauver Co. 
Waterville 3598 

OREGON 

Portland 
The Rucker Co 
CApitol 3-0205 


PENNSYLVANIA 
Philadelphia (Metropolitan) 
The Battersby Corp 
TUrner 4-6050 
Pittsburgh 
Weinman Pump & Supply Co. 
WaAlnut 1-7705 
SOUTH CAROLINA 
Charleston 
Livingston & Haven, Inc 
SHerwood 4-3334 
TEXAS 
Bellaire 
L. C. Bendit 
MOhowk 7-3592 
Dallas 
Womack Machine Supply Co 
Fleetwood 7-3871 
Houston 
Lynn Elliott Co 
CHarter 4715 
VIRGINIA 
Richmond 
Cardwell! Machine Co. 
Milton 4-4593 
WASHINGTON 
Seattle 
The Rucker Co. 
MAin 2783 
WISCONSIN 
Milwaukee 
Midwest Hydraulics 
GReenfield 6.3981 
CANADA 
Montreal 
TEM Sales Co., Ltd. 
New Westminster, B. C 
Arvis Engineering Co. 
Toronto 
TEM Sales Co., Ltd. 


Replacement pumps and parts also available from Brown & Sharpe distributors located in all principal cities. 









Brown & Sharpe hydraulic products are used and approved by the majority of users of large machinery and preferred by many manufacturers of machinery. 






Flow Control Valves Relief Valves 


OOD 
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Byposs and Check Val ves 4-Way Valves Control Panels 


INDUSTRIAL HYDRAULIC 
& ENGINEERING OFFICES 


PROVIDING YOU WITH GREATER ASSURANCE THAN EVER BEFORE OF GETTING 
CUSTOM-BUILT HYDRAULIC CIRCUITS WITHOUT THE EXPENSE OF CUSTOM-BUILT 


VALVES .. . WITH COMPLETE CIRCUIT 


Brown & Sharpe has brought together, within our new 
Hydraulics Division: 


-DeesbleA hydraulic valves the broadest selection of 
fine quality, standard specification hydraulic control 
valves available anywhere. Double A valves are made 
to JIC standards for every control valve application. 
They offer you approximately 30° more standard- 
specification models to choose from than any other line, 
providing you greater opportunity to get custom-built 
hydraulic circuits without paying custom prices. Pres- 
sures to 5000 psi. Supplied with sub-plate mountings, 
flanged connections or threaded body connections 


G€ROTOR hydraulic pumps 


a most dependable 
hydraulic pump, especially with low-lubricity, non- 
flammable fluids. Wide range of capacities. Pressures: to 
2000 psi. Used as motors, they deliver high torque at 
good efficiency. 


Brown & Sh 


RESPONSIBILITY FROM ONE SOURCE. 


Brown & Sharpe pumps a broad line of vane, gear, 
and centrifugal pumps for handling hydraulic fluids, 
coolants, lubrication oils. 


Brown & Sharpe power units — a complete, compact 
package to power a broad variety of hydraulic appli- 
cations. 


Creative hydraulics design staff —— more than 130 ex- 
perienced field application engineers and factory-trained 
representatives, backed by Brown & Sharpe’s 70 years 
of experience in hydraulic applications. 


Off-the-shelf delivery and service through offices in more 
than 55 principal cities throughout the country. 


For product catalogs or design and application informa- 
tion about hydraulic components — or about completely 
pre-engineered hydraulic power units — contact our 
nearest sales representative (names and addresses listed 
at left) or write to Double A Products Co., a subsidiary 
of Brown & Sharpe Mfg. Co., Manchester, Michigan. 


HYDRAULICS DIVISION 
GEAR, VANE AND CENTRIFUGAL PUMPS 


DOUBLE A VALVES 
GEROTOR PUMPS 
POWER UNITS 


Gerotor Pumps 


y 


Gear Pumps 


GOe 


Vane Pumps Centrifugal Pumps 
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the new 
Eagle 
Step 
Switch 


operate a multiplicity 


time or sensing 


use any type of 


PUSH 
BUTTON 


device to advance 


the Eagle 
Step Switch 


INTERVAL 
TIMER 


PRESSURE 
CHANGE 
<a 


LEVEL 
CONTROL 


of load circuits in any 
combination up to 19 
circuits 


SEQUENCING INTERLOCK 
when used with multiple indexing 
circuits. 


10 AMP SWITCH CONTACTS 
control load switches direct — 
no need for load relays. 


we 7.1 “7 4 


: 


MECHANICAL CIRCUIT IN- 
TERLOCK by cam action — elim. 


inates interlocking relays. 


115 VOLT COIL operates direct 
on AC with heavy duty ratchet 
mechanism — insures long life. 


MAIL COUPON TODAY 


“eee eee eee eeeeeeeneeneaeee 


* EAGLE SIGNAL CORPORATION 


Industrial Timers Division, Dept. AH-1158 
MOLINE, ILLINOIS 


Please send Bulletin 780 conte complete 
data on your new Eagle Step Switc 


NAME ANO TITLE 
COMPANY 


AODORESS 





city 
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tory, you will find it valuable. In- 
cluded in this 796-page volume is 
a 224-page section on Fluid Power 
Design Data. Price per copy is 
$6.50. 


Annual Indexes 


rO THE EDITOR: 


Would kindly 
us copies of your annual indexes 
for previous years? Periodically 


you forward to 


we search literature and these 


would be a great assistance to us. 
S. L. SANDELMAN 

Aero Hydraulics Div 

Vickers Ine 

Detroit, Mich. 

We are pleased to enclose all the 
available annual indexes for AP- 
PLIED HYDRAULICS & PNEUMATICS 
Vagazine. Starting this year, we 
are 
the editorial index published in the 


gomg to prepare reprints ol 


December issue. 


Hydraulic Textbooks 


rO THE EDITOR 


Do you have a data list show 
ing where | might be able to ob 
tain textbooks and other informa 
tion concerning the oil hydraulis 
field? | a data sheet pub 
lished by 1952 and 


dered if it was up to date. 


have 


you in won 


HUNTINGTON 
Carbon Colle ge 
Price, Utah 


FRED R 


{ttached is a photo copy of 
pages from our Fluid Power Di- 
rectory which gives you a complete 
list o} texthooks and films pres- 
ently available in the fluid power 
field. 

{lso attached is a descriptive 
sheet for your information about 
the This 


published every two years. Price 


directory. directory 1s 


per copy ts $6.50. 


Boosting to 10,000 psi 
TO THE EDITOR: 

As a manufacturer of high pres- 
sure aircraft instruments we have 
the problem of testing these instru- 
ments with gas pressures to 10,000 
psi. 


Continued on page !8 
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new! PISTON 


ACCUMULATORS 


Greer introduces a complete line of 
competitively priced standard 
Piston Accumulators available for 
prompt delivery. Special design and 
construction gives extra safety 
because it is impossible to, 
disassemble the accumulator while 
it contains a precharge. 


Wherever standard piston 
accumulator performance is desired, 
specify the Greer Piston Accumulator 

for all your industrial applications. 


Specifications: 3000 psi operation. 

9 models from 10 cu. in. to 2250 

cu. in. oil capacities. Operating 
temperature range —65° to +425°F. 
Available for use with most types of 
fluids, gases, etc., high or low 
temperatures, as specified. 


A COMPLETE RANGE OF SIZES IN BOTH TYPES 


‘’ BLADDER 


ACCUMULATORS 


Unmatched Reliability and Versatility 
PLUS ONE YEAR WARRANTY !* 


The famous Greer Bladder 
Accumulator is unmatched for 
all-around dependability and long-run 
economy. Proof of utmost reliability 
and acceptance is in its diversified 
usage: planes, ships, missiles, 
submarines, buses, construction 
machines, pipelines — 

and many other industries. 


Greer Bladder Accumulators meet all 
J.1.C. and 1.C.C. safety standards and 
are approved for installations under 
all applicable state, municipal and 
industrial safety codes. Also easiest to 
install with lowest maintenance cost. 


Specifications: 8 models from 
1.5 cu. in. to 2080 cu. in. oil capacities. 
Two operating pressure ranges: 
See your Greer representative 0-3000 psi and 0-6000 psi. High 
nebne: mmypdbendber and low operating temperature for use 
with most types of fluids, gases, etc. 
Sold and distributed by 
GREER HYDRAULICS, INCORPORATED 
New York International Airport, Jamaica 30, New York * Olympic 9-9700 
GREER HYDRAULICS ENGINEERING CORP. 
4474 E. Olympic Boulevard, Los Angeles 23, California * ANgelus 8-5121 
ENGINEERS: Resumes invited for stimulating careers in fluid systems 
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HIGH PRESSURE 
HEAT EXCHANGER 
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New H.P.M. 6/8 oz 
Plastics Injection Mold- 
ing Machine by The 
Hydraulic Press Manv- 
facturing Co., A 
Division of Koehring Co 


Young Model HF 


Heat Exchanger 
cools Hydraulic 
Fluid under 
high pressures 


Type HF Two-Pass 
Heat Exchanger 


Built for the packaging and like industries, this new high-speed 

plastics injection molding machine has a tremendous capacity 
Full clamp stroke at 720 cycles per hour, and as many as 900 

cycles per hour with reduced stroke. Continuous operation 

at such high speeds is made possible by the use of a Young Type HF 
High Pressure) heat exchanger which keeps the hydraulic 
fluid at the correct temperature for most efficient operation 

One of over 400 standard models, a Young Type HF Heat 

Exchanger is used here for working pressures of 

150 psi on the tube side and 250 psi on the shell 

side, at maximum temperature ratings of 

350F. Besides having over 400 “stock answers” 

to heat transfer problems. Young designs 

and builds special heat exchangers 

to meet any requirements. 


Write Dept. 448-L for Catalog No. 1258 


RADIATOR COMPANY 





Grodiee“*NEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 


RACINE, WISCONSIN 
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It is specified that the instru 
ments must be free of contamina- 
tion. The gas must be dry and oil- 
free. 

We are now using an accumula- 
tor type booster unit, which is 
capable of boosting nitrogen in two 
stages from 500 to 6000 psi and 
from 6000 to 10,000 psi. 

This booster unit is not entirely 
dependable and we are looking for 
other methods of obtaining mois 
ture free gas in small volumes at 
pressures to 10,000 psi 

Would you know any manu 
facturers of this type equipment ? 

R. TOLLEFSEN 
Lnited States Gauge 
Sellersville, Pa 

1 list of the companies that may 

he able to help you has been sent 


Missile and GSE Issue 


ro THE EDITOR: 

You certainly covered a lot of 
ground in the fluid power for mis 
siles and ground support equip 
ment field and a lot of excellent 
people in the best American com 
panies and laborator ies ( ooperated 
Congratulations 

ARTHUR F. JOY 
Raytheon Manufacturing C« 
Waltham, Mass 

We want to thank the many engt- 
neers who wrote us about the issue 
and requested additional coptes. 
Sorry that we can't fill any more 
requests. Our complete overrun of 
this September Missile and GSE 
issue was exhausted by October 


Lst. 


January Guide Issue 
ro THE EDITOR: 

Your third annual Designer's 
Guide Issue is due on my desk in 
January. That’s the one where you 
do my job for me by charting 
characteristics of major fluid 
power products made by some 500 
companies. This yeat I'd like to 
keep my copy from migrating else 
where in our company. Can I re 
serve extra copies ? 

JOHN PAVULI 
Caterpillar Tractor Co 
Peoria, III 

Bless your heart! See page 146 
in this issue for complete informa- 
tion about the January 1959 issue. 
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More reasons why OEM designers specify 


THE BELLOWS AIR MOTOR 


—the air cylinder with 
the built-in valve 


no extra valves—all operating controls are built-in 


choice of valve types: low voltage, JIC, pilot- 
actuated, mechanically actuated 


responds to starting impulse instantly—no lag, no 
stutter 


fits well in tight quarters, on moving machine 
elements 


no cumbersome piping, requires only a single air 
connection 

available in five bore sizes: 114, 1°54, 242, 3%, 4/2” 
made in any stroke length 


over 150 skilled field engineers the world over to 
handle your fluid power requirements. 


They all add up to: 
LESS DESIGN TIME REQUIRED, 
LOWER FACTORY COST TO INSTALL! 


Get this Booklet! 


"The Bellows Air Motor in 
Original Equipment Design.” 
Write Dept. AH-1158, The 
Bellows Co., Akron 9, Ohio. 


The BellOwsS Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 
AKRON 9, OHIO 


“A cia ae 
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Use of O-rings as moving seal 
in heavy duty bulldozer control valve 


1,500 psi variation without backup rings. Inter- 
mittent operation plus long periods of inactivity. 
Extreme external dust and dirt conditions. Irregular 
and unpredictable field servicing. Fluid oil tempera- 
tures reaching 180°F. Climatic temperature extremes 
from —30° to +120°F. Life expectancy is required 
to be that of the tractor. 

Above are the rugged operating conditions faced and 
met by National industrial O-rings in the new Be-Ge 
Model SU-1200F bulldozer blade control valve. A 
total of four rings are employed in each unit; two ina 
moving shaft application and two as static seals. 


Be-Ge reports no leakage or ring failure on hundreds 
of heavy duty applications involving Oliver, Cat- 
erpillar, International Harvester and other crawler 
tractor installations. 

National offers a complete line of industrial O-rings, 
plus many exclusive compounds. Special compound- 
ing is also available to meet unusual conditions. 

For complete information on National O-Rings, or 
for skilled O-ring engineering service, call your near- 
est National Seal engineer. In major cities nation- 
wide. See the Yellow Pages, under “Oil Seals”. 





Micro-torc oil seals, pioneered by National, are 


Syntech oil seals, developed by and offered 
exclusively by National, are widely used syn- 
thetic rubber seals for applications where 
temperatures reach 250°F, speeds reach 3,600 
FPM, and total indicator runout is as high 
as .030. Basic 50,000 series Syntech (illus- 
trated) employs a tough, accurately manufac- 
tured steel outer case, precision-tensioned 
spring and accurately molded and trimmed 
Syntech® Oil Seals Syntech sealing lip. 


sturdy, dependable leather seals. Special elas- 
tomer coating on surface of chrome re-tanned 
leather sealing lip prevents seepage of oil. Yet 
inner body of sealing lip retains natural poros- 
ity to “store” lubricant against accidental peri- 
ods of starvation. Inherent lubricity of elas 
tomer coating produces a lower torque, longer 
lasting, economical oil seal. Available in a 
Micro-Tore Oil Seals Wide variety of types and sizes. 





NATIONAL SE 


AL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 


Plants: Van Wert, Ohio, Redwood City 
and Downey, California 
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BOOSTS WORK OUTPUT 38.5%! 


Full speed power up to 93% of relief setting 
with the Webster pilot operated relief valve! 
And the graph shows it . . . typical perform- 
ance curve illustrates minimum pressure drop 
and instant response of Webster pilot valve 
over “brute-force” type. 38.5% work bonus! 


TY 
$00 ¥ PICAL WEBSTER AELIEF VALVE 


with manually adjustable 


INSTANT ADJUSTMENT of pressure 
settings makes Webster’s new pilot operated 
relief valve an ideal and wise choice for 
industrial applications. Knurled knob permits 
quick manual changes in pressure settings 
... from 500 to 2000 psi. Valve is also available 
with adjusting screw and sealing cap instead 
of knurled knob. Both models are available 
in two sizes— 0 to 20 gpm and 0 to 60 gpm. 
In addition, there are the proved advantages 
of Webster’s clog-free performance, quieter 
operation, quality construction ...at a price 


His intimate knowledge of this new 
relief valve and its many advantages 
can help in adapting it to your product. 


Pte ciage Worm 


a Have THE MAN FROM 
J WEBSTER contact us — 





8 
WORK Loss 


TYPICAL "BRUTE-FORCE VALVE 


— Please send the following 
[| Bulletin H3A3 covering the 
+ new Webster pilot operated re 
lief valve 
[—) Complete hydraulic catalog of 
LJ pumps, valves and fluid motors 


‘a New information or data as 
~ published 


Nome 
Title 
Company 


City 
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STEEL LINES FOLD LIKE AN ACCORDION 
Typical of diverse swivel joint applications, 
newly designed Chiksan Discpak joints are 
installed on the steam lines of a platen press. 
This new type swivel joint, designed for hot gas 
and steam, allows inexpensive packing replace- 
ment without removing swivel joint from line. 










WHEN design 
DICTATES 
METAL LINES... 


SOLVE 
LINE 

FLEXING Pal 
PROBLEMS ime 4 


vt GYLKSAN S\N] \\\V/ 


Chiksan swivel joints allow metal lines to be flexed in predetermined travel LONG SERVICE LIFE > 
——_ ° Ch é swive 10 ts 

ares, eliminate hose rupture, reduce maintenance and replacement costs. hiksan swivel join 
Where tight bends in pressure hose make wide loops necessary, Chiksan 













all- 
mae 
red 














deliver years of service 
with only occasional main- 


swivel joints, conversely, permit compact placement of lines. When used tenance attention. All-stee? 
with hose, Chiksan swivel joints shorten hose lengths and also lengthen hydraulic lines on Flash- 
hose life by minimizing tight bend and torsional fatigue. Butt welder, shown at 
“hi i iol ; : s 7 : ight, allow lines to shif 
Chiksan swivel joints are available from stock in a wide range of materials, - or t 
. ° . as macnine 1 aqaju Aa 0 

temperatures, and pressures to meet practically every design requirement. i caailiia Seieaheuns eel 


Chiksan swivel joint packing units are designed for specific services. For 
example, packings have been developed to efficiently handle non-inflammable 
hydraulic fluids. Write today for catalog and name of nearby sales engineer. 








A SBVYEEIOCIAFY OF FOOD MACHINERY 20 CHEMICAL CORPORAT “ Ine 


CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
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NO HOSE BURST DANGER HERE... 


Critical lines take on a new measure of safety with all- 


steel flexible units replacing pressure hose. These 


PRESSURE? TEMPERATURE? CHIKSAN MEETS 
THE NEED... 


Over 2,000 different types, styles and sizes in a variety 


of temperature and pressure ratings are available to 
meet your design needs. This plastic injection molding 
machine, above, uses two different sizes of Chiksan 
swivel joints on its hydraulic lines, 


all-metal swivel jointed lines shown on a die casting 
machine above, eliminate damaging hose ruptures, and 


reduce fire hazard, fluid loss and setup time by 75 


NO LIMIT ON LINE DESIGN 
Free swiveling action in 1, 2 
and 3 planes permits design 
of compact lines to meet any 
requirement. This overhead 
line in service at a water 
softener regenerating plant 
permits shift from one setup 
of tanks to another for faster 
handling of tank regeneration. 


CHIKSAN COMPANY 


330 NORTH POMONA AVENUE, BREA, CALIFORNIA 
Please send me copy of your latest catalog 


——-C ompany 





CO 


Title . . SS 7 —- Address 








—Zone.. a 


Clty. — . . — 
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“Customer satisfaction hit a new high 
when we redesigned Acme forging machines 
with J-M Packings and Friction Materials,” 
says M. W. Lamprecht, Chief Engineer 


Acme Machinery Division 
The Hill Acme Company 


J-M Clipper Seals 
protect the Acme 
Forging Machine 
distributor from air 


and abrasives 


ill over the 


J-M products defy extreme thermal 
and mechanical shock for dependable 
performance and long life 


In terms of thermal and mechan- 
ical shock and the constant 
presence of dirt, chips and other 
abrasives, Acme Forging Ma- 
chines provide one of the most 
rugged tests ever devised for pack- 
ings and friction materials. In 





24 





more than 20 years of service, 


Johns-Manville products have 


achieved an enviable record with 
Acme users. Performance has been 
more than satisfactory in every 
way and replacement has been 
held to the minimum. 


CIRCLE 77 ON TIME-SAVER CARD 


world. They ar 













eme Forging Machines are 





Johns-Manville makes a com- 
plete line of packings, gaskets, as- 
bestos textiles, brake linings, 
clutch facings, transmission bands 
and industrial friction materials. 
Chances are one or more of these 
products may provide the answer 
to your design problems. For fur- 
ther information call your local 
J-M sales office or write Johns- 
Manville, Box 14, New York 16, 
N. Y. In Canada, Port Credit, 
Ontario. 


Q6® Jouns-Manvinie 3/¥) 
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REPUBLIC AVIATION 
CORPORATION 


For Republic's new super 
sonic F-105 Thunder 
chief, Dukes supplies 
several of the mostcritical 


ahcele-J¥llomel Age -3- 


When low cost is important, and quality essential... 


Let Dukes quote on your 
hydraulic “‘specials”’ 


This servo valve is just one of 
the many Dukes valves incor 
porated in the new Elgin 

THE ELGIN CORP. street King sweeper 
Custom-made to specifications furnished, 
Dukes cylinders and valves are 
helping build de pe ndability into these 


ind many other trusted produc ts. 


Let us prove that vou can get the 





quality and de livery vou want at the 


lowest possible price—from Dukes. 


Send for complete new cata/og 
on standard va/ves 


JOHN DEERE John Deere loaders are built 
fol mma iit lela, Dukes mar 
factures the Super Duty 


inders for them 


cyl 


DUKES HYDRAULICS 


Dukes Company Inc. « 3999 N. 25th Avenue « Schiller Park, lll. « A Chicago Suburb 
CIRCLE 41 ON TIME-SAVER CARD 
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about fluid power 


HYDRAULICS COMBINES WITH VARIABLE-SPEED ELECTRIC MOTOR 


This new profile milling and 
contouring machine, developed by 
Ekstrom, Carlson & Co.. Rock 
ford, Illinois, uses a 3-dimensional 
hydraulic feed system and a vari 
able-speed electric moto spindle 
drive. 

@ Hydraulic control—tThe 3-di 
mensional feeds are accomplished 
through hydraulic cylinders that 
are operated by a tracing control 
valve. The tracing control valve 
contains three, 4-way valves. Hor- 
izontal movement of the tracing 
finger is transmitted to the two 
horizontal valve spools through a 
scotch yoke. Vertical movement of 


the tracing finger is directly trans- 


mitted to the vertical spool. The 


cross rail carries the compound 
cross-slide which is operated by 
hydraulic evlinders for cross and 
vertical head movements. A second 
depth tracer (180 deg) is provided 
for controlling depth when rise 
and fall is not desired. By shifting 
a hand-operated valve, this tracer 
is pul in operation and the rise 
and fall movement is isolated from 
the 3-D tracer 

e@ Electric spindle drive—Th« 


spindle drive has a speed range 


of 50 to 6000 rpm. Speed range 


at constant torque is 50 to 1500 








rpm and at constant horsepower, 
1500 to 6000 rpm. Both thyraton 
armature control and magnetic 
amplifier field weakening control 
are used. The motor is water 
cooled and is rated at 10 horse 


power. The control unit meets JI¢ 


NMTBA and NEMA standards 


vvy 


Philadelphia ASME Holds 
Fluid Power Meetinc 


On November 24 at the Engi 
neers’ Club = in Philadelphia the 
ASME will hold a meeting of th 
Fluid Power Division. Hydraulics 
ina Progress Through Machine Is 
the title of a paper to be given by 
Arthur B. Riddiford, Jr.. Chief En 
cineer of machine tool hydraulics 
John S. Barnes Corp., Rockford 
Ill. Riddiford holds an ME degree 
from Cornell. He has made many 
contributions to the fluid power 
field and has lectured before tech 
nical groups and colleges on the 


subject vvy 


Electro-Hydraulic Hoists 
Are Servo Controlled 


Hoists are made in capacities 
of 44 to 2 tons and can lift ma 
terial 10 ft. They feature precision 
positioning, adjustable speed, one 
hand operation, and finger tip con 
trol. The entire powering mecha 
nism for the hoist is in the over 
head trolley assembly. An electri 
motor drives a hydraulic gear 
pump. Fluid pressure is main 
tained by an accumulator. allow 

Continued on page 28 
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Bet your boots 


we make ‘em 


Universal 
joint cover 


Coated fabric 
cylinder rod boot 


Custom-designed and 


engineered to fit mechanical 


\ 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1203 Elston Avenue Chicago 22, lilinois 


Offices in 55 principal cities. See your telephone book 
In Canada: Distributed by Chicago Rawhide Mfg. Co 
of Canada, Ltd., Brantford, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


CIRCLE 27 
November, 1958 


Steering knuckle 
drag link boot 


Bellows cover 
for sliding ways 


Hydraulic jack 
cylinder rod boot 





giants or midgets 


the protection of 


call on 







DIVISION 


on > @ Gey: Ucie) 
RAWHIDE 


Other C R Products 
C R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C. R Non-metallic Gears 


ON TIME-SAVER CARD 
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CONTROL MANUFACTURERS 


Typical installation 
















shows Brunner 
compressors providing 
a dependable source 

of compressed air 

for operating 
pneumotic control of the 
orge air conditioning 
system in New 
York's Socony Mobil 


Building 


PREFER © 





SINCE 1906 


AIR COMPRESSORS 


for O good reasons 


Looking for a reliable, economical source of compressed air? 
Take a tip from leading control manufacturers who prefer and 
select Brunner air compressors 

They'll tell you . . . BRUNNER Air Compressors 


@ Are outstandingly dependable 

@ Provide oil and moisture free air 

@ Offer single or 2 stage equipment in all sizes 

@ Supply complete air or water cooled aftercooler 
assemblies with all fittings from one dependable 
source for all compressor sizes 

@ Provide “entire system" duplex units that are 


‘operation readied” to connect to piping and 
wiring facilities 

B Air conditioning and heating experience of 
Dunham-Bush engineers enables them to professionally 
assist in layout for dependable control systems. 






ALSO WATER 
COOLED AFTERCOOLERS AND 


OTHER Accessories BY (UUIE9 


A DUNHAM-BUSH SUBSIDIARY 







WRITE FOR NEW BRUNNER AIR COMPRESSOR CATALOGS 


You'll find full information on the use of compressed air; data 
that indicates the right compressor for a specific job; tables of 
computations for correct installation. 

Ask for Catalog #36 for a guide to Y2 through 20 H.P. Brunner 
Air Compressors. 

For Brunner 25-30-40-50 H.P. industrial air compressor data, 
ask for catalog #37. 


BRUNNER DIVISION 


-------—- DUNHAM-BUSH, ING. -------- 
DEPT. AA. WEST HARTFORD 10, CONNECTICUT 
CIRCLE 42 ON TIME-SAVER CARD 
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ing from two to three lifts between 
each motor-running cycle. 

Load supporting fluid is isolated 
from the hydraulic system by a 
spool-type control valve. A sus 


pended joad up to full capacity 





will remain fixed safely in position 
should power fail. Even without 
power the load can be safely low 
ered to the floor. Manufactured by 
Automatic Warehousing Branch 


Pesco Products Div.. Borg-Warnet 
Corp., Bedford, Ohio, the units are 
moved transversely by a hydrauli 
motor. All 
trolled from a single handle 


movements are con 
vvy 


Continued on page 30 








HYDRAULICALLY-OPERATED combina 
tion press and stake machine has elec 
trical controls, hydraulic pump, reservoir 
and valves all contained in one control 
console. Designed by Gray Equipment 
Co., Dearborn, Mich., the machine saves 
space by keeping hydraulic lines to a 
minimum. 
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NI ® Added Service Life for the Accepted 


Leader Among Heavy Duty Fluid Power Pumps 


Series 3000K 
FLUID POWER PUMPS 


MAIN SHAFT BEARINGS 


Large, heavy-duty, anti- 

friction roller bearings 

’ have more than adequate 

1500 psi 7 v. capacity to carry full pres- 

57 to 97 gpm at 1800 rpm sure loads at high speeds. 


THRUST BEARINGS 
Carry axial load of the 
drive sheft. 
PRESSURE-BALANCED 
WEAR PLATES 
Balanced, hydravu- 


lic forces on both 


A — sides of the plates 

DOUBLE LIP SEAL be , “. eccurately main- 
Protects high pressure seal P tain fixed clear- 
and keeps dirt ovt of the \ ances between 
pump. / p the plates and the 
4 : gear faces... 

high volumetric 

efficiencies are 

assured at all 

pressures and 


HIGH PRESSURE ROTARY SEAL ' ; 2 powor-ceane. 
Eliminates pressure bleed . . ens 
back, keeps pump effi- \ otimmmated. 
ciency high. 


» The basic design of HYDRECO _ service life — three times greater! 
Fluid Power Pumps has been Translated in terms of dollars and 
A Pp Pp Li Cc AT { ©) N 5 proven in thousands of successful cents, this greater service life adds 
installations ...on Earth Moving, value to the Pumps you buy and 
os Materials Handling and Agricul- pays your customers extra divi- 
EARTH MOVING EQUIPMENT tural equipment . . . where depend- dends on their investment. 
ability, efficiency and ruggedness 
CONSTRUCTION MACHINERY are of prime consideration. Now, Check the features shown above... 
this famous design has been re- combined, they enable HYDRECO 
MATERIALS HANDLING EQUIPMENT = fino by improvements that give Series 3000K Pumps to set new 
AGRICULTURAL MACHINERY you this outstanding performance standards in performance, effi- 
PLUS — substantially extended ciency and trouble-free service. 
MOBILE and GENERAL 


INDUSTRIAL EQUIPMENT I Hydreco Division 


c e j The New York Air Brake Company 
Member NFPA — g 9004 11 East Michigan 
Mich. 


Kalamazoo 
for performance and installation ! Please send me complete information on HYDRECO 
data on HYDRECO 3000K Series i Series 3000K Pumps 
Fluid Power Pumps. 


| Name iieeneniaeeiniie 
HY DRECO ouvision oc 


THE NEW YORK AIR BRAKE COMPANY/@N Eases sales 


KALAMAZOO ° MICHIGAN ee 
CIRCLE 74 ON TIME-SAVER CARD 
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VESTERDAY'S PIONEER... TODAY'S LEADER 


WELDON we... 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


COMPACT « LIGHT WEIGHT 


Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering 
the full range of Weldon pumps in various capaci- 
ties. Specify your requirements. 


3000 "WOODHILL ROAD --- CLEVELAND 4, OHIO 


CIRCLE 141 ON TIME-SAVER CARD 


Hydraulic Tongs 
Ease Pipe Handling 


There has been a rapid trend 
to hydraulically-operated surface 
equipment around oil wells. One 
reason is the high horsepower and 
infinitely-variable speed control in 
present day high-pressure hy 
draulic systems. 

A typical use is in the Mason 
Carlton casing tongs which handle 


casings to 13%. in. dia. Powered 
by a 2000-psi vane motor the unit 
will exert 20.000 ft-lbs of torque 

Power for the hydraulic system 
is supplied from a 2000-psi pump 
driven by a gasoline engine 
through a 2-speed transmission. 
Opening and closing of the tongs 
is controlled by a manually-op 
erated 4-way valve. Torque is ad 
justed by the setting of a relief 


valve, vvv 


Fluid Power 
Stretches Aluminum Plate 


The widest stretcher for alumi 
num plate ever made has been in 


i - 


— == 


stalled at Alcoa’s Davenport, lowa 
plant. It is over 150 ft long 
and weighs 5.000.000 Ibs. The 


Continued on page 32 
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the more you see...the more apparent it becomes 


Baffle: 


eliCcisalelicih meaale ale: 


HOT AIR OR Non-Meta 
GAS FROM 
OMPRESSOR 


Tadattel: Bilew 


/ WATER OUTLET 


A’ apa sh 








Seamless Drawn Tube 


Floating Tube Sheet, Packing Rings and 


Lantern Gland with Tell-Tale Vents 


NEW ROSS PIPELINE AFTERCOOLERS 
are todays most effective means of cooling and drying compressed air 


Here, cut away for your inspection, is the new Ross Type A-100 
Pipeline Aftercoolet 

Note how the air in the tubes flows counter to the water in the 
shell so that the coldest (incoming) water serves the coldest (out 
going) air. Note, too, how the air is baffled into a swirling eddy 
within the moisture separator to force (centrifugally ) water and all 


the “inside story” with everything revealed 


other entrainment from the line 

Examine every feature! The more you see, the more apparent it 
becomes: This new aftercooler is the most efficient unit ever built 
for air compressor service 

Equally important is the fact that fully standardized parts are 
utilized to eliminate costly “specials” in both engineering and fabrica 
tion. You save in every way. 

Compact and easy to install, a Ross A-100 can be readily fitted 
into any compressed air system. There are 51 models to choose 
from, with capacities ranging from O to 36,000 scfm at operating 
pressures up to 150 psig for single or two stage compression, 

Why not see alli there is to see? New Bulletin 302.6K1 contains 


Amenican-Standard and Standard are trademarks of 
American Radiator & Standard Sanitary Corporation 


Amenrican-Standard 


ROSS HEAT EXCHANGER DIVISION 
CIRCLE 10 ON TIME-SAVER CARD 


November, 1958 


the complete, illustrated story as well as 
specifications. Send the coupon for your 
copy now 


Mail this coupon for 
new Bulletin 


TO 


American-Standard 
Ross Heat Exchanger Divisior 
Buffalo 5, N. Y 


SEND your new Bulletin 302.6K1 describing 


Ross Type A-! Pipeline Aftercoolers 





eeeeeeeoeeeoeeeoeoeeoeeoeeeoeee2eooe codes 


They’re Here! 
NEW ADDITIONS TO THE 


grip aluminum plate to 6 in. thick 


COMPACT, INTEGRAL PUMP AND MOTOR UNITS ®@ | oind 152 in. wide and stretch and 
For Hydraulic, Pressure Feed, Transfer Works straighten it at a rate of 24 in 


per min, with a pull of 16-million 


main ram is hydraulically oper- 





ated, 

Made by Loewy-Hydropress 
Div... Baldwin-Lima-Hamilton 
Corp., Philadelphia, Pa., it can 


lbs. It is push-button operated by 
one man from a control desk. 
Stretch-straightening can be done 
by either setting the pressure for 
a certain stress in the plate, or by 
stretchirrg the plate to a set length 
by adjusting the stroke limit. The 


plate is stretched beyond its elastic 


limit, redistributing stresses over 
the plate’s cross-section, eliminat 
ing warpage and distortion while 


increasing its strength. vvyv 








.3 to 55 GPM 
Pressures to 400 PSI 











NOW...A CHOICE OF 192 MODELS 


Roper has expanded its line of Series T rotary pump units to take care of 
a wider range of uses pumping clean liquids. These ‘‘all-in-one’’ units, 
with pump serving as the end bell of the motor, are easily installed and 
have minimum space requirements . . . no coupling is required . . . each 
unit is approximately same size as standard NEMA motor of HP required 


for driving. For your specific application consult the Roper representative 
AUTOMATIC FEEDER for heavy flat 
strip stock is portable and can be rolled 
| directly to the press it feeds. Made by 

@ COMPLETE, COMPACT UNITS | Press Automation Systems, Inc., Center 
line, Mich., the unit is controlled by air 

@® LOW FIRST COST | Strip stock is rolled manually into a pre- 


load station and automatically lowered 


@ MOUNT IN ANY POSITION to a feeding station by air cylinder op- 
@ LONG LIFE SERVICE | erated arms. The electrical controls 


allow it to be tied into the press cycle 


@ LIGHT WEIGHT for fully automatic feeding 


in your vicinity. 





Roper Series T units are available in short, low 

and larger units with open drip proof or totally . 

enclosed motors, single or three phase as required Hydraulic Motors 
[ypical applications include: hydraulic door 


openers, work table movement, hospital beds, Index Grinder 


dental chairs, general transfer, as well as metering 
jobs on a wide variety of applications. } Unit has four stations for rough 








and finish grinding head-bearing 


Send for Bulletin 31 sections of rock bits for mining. 


ROPER HYDRAULICS, INC. ={@) =) 4 =: | It will handle bits from 344 to 97 


| in. Designed by Mattison Machine 
711 Blackhawk Park Avenue ROTARY PUMPS | Works, Rockford, Ill, the grinder 
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PAR KER HAN NI FI - M COMPONENTS 


Only HANNIFIN 


makes all these Anywhere you use compressed air to do work, 


Hannifin can help you. Hannifin cylinders for the 


R ow 
Al P ER muscles Hannifin air valves for any type of 
Cc Om PO NE NTS ictuation, hand, foot, cam, solenoid, or pressure 


the Hannifin “Crown” Line of filters, regulators 


and lubricators for lasting air power efficiency 


ire built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
is Close to you as your telephone, wherever you are 
-- Write us for his address—or, he’s listed in the 
| HANNIFIN T alphabetical section of Thomas Register. It’s that easy 


a 


“tt 


ee HANNIFIN COMPANY 


“= ‘So 


505 South Wolf Road « Des Plaines, Iilinois 


ON OF PARK ER-HANNIFEIN CORPORATION 





HAN NI FIN FLUID-SVSTE™M COMPONENTS 


¢ OA 


*Triple-lok”, the “industrial standard”. . . in brass, stainless steel, aluminum. and cadmium pleted steel. For tubing. 


PAR KER 


Only from Parker 


such a wide range of fittings...so fast 


il fitting, whether for tubing or for hose, Parker has it of 


lard sizes in any metal 


Ua 


for flared tubing Parker “Ferulok”" tor 


Parker “Weld-lok” for high-temperature, 


| 
Triple 1OK 
il tubing 


lines. (“Braze-lok” 


ire | our newest line, does not require an open 


r medium temperatures.) “Intru-lok”, for copper, aluminum 
nstrumentation lines, requires no flaring. Parker hose and 


re-usable hose fittings require no skiving of the hose 


There's a Parker distributor near you, write us for his name 


call him for Parker catalogs 


Parker Fittings and Hose Division 


7325 Euclid Avenue e Cleveland 12, Ohio 


SION OF PARKER-HANN CORPORATION 











Fuller Rotary Two-Stage Compressor, C135-135H. Capacity 680 c.f.m., 





100-Ib. pressure, 690 r.p.m.. 150 hp. motor. 


16,000 HOURS OF OPERATION WITH NO MAINTENANCE 


Steel Castings, Inc Reading, 
Pennsylvania, installed a C-135-135H 
Fuller Rotary Two-stage C« 
April 1953. After 32 months 
mately 16,000 hours of operation—the 


Empire 


mpressor in 


approxi 


compressor received a routine inspection, 
when a new set of blades was installed in 


the higher-pressure cylinder 


The Empire engineers report no down 
time since replacement, although they've 
added 4,000 operating hours. Prior t 
switching to Fuller, their former experience 


with compressors was a different story 


as many as several overhaulings in one 
year. With Fuller equipment furnishing a 
constant high capacity air supply, pro 


duction costs have been greatly reduced 
Here’s how Empire uses compressed air 


* In the molding department, supplying all 
air for pneumatic rammers, all squeez« 
and jolt machines, automatic set-out and 
lifting apparatus of mold _ conveyors, 
automatic shake-out machines, mold clean- 


ing and spraying equipment 


*In the core department, for ramming 


FULLER COMPANY 
142 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Chicago - San Francisco « Los Angeles - Seattle - Kansas City - Birmingham 


equipment, spraying and torch drying 
equipment, core oven operation as well as 


core blowing equipment 


*In the cleaning department, pneumatic 
chipping hammers and grinders, black- 
smith requirements, sand-blasting, pres- 
sure testing and miscellaneous tools. 


*In the heat-treating department, heat 
treating furnace operation and cooling 


equipment 


To get all the facts and engineering data, 
write today for Bulletin C-5A 

C-298 

3662 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 


Nevember, 1958 
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The precision erinding head 


uses a hydraulic cylinder feed 


ENGINEERED 
HYDRAULIC | 
ASSEMBLIES uses hydraulic motors to index the 


for al/ industry. =p | table and drive work-holding 


( hue ks | our Val iable-volume vane 


working against a lead screw stop 





pumps are used to provide hy 
Engineering to your 
specifications . . . and 
for your special 
problems or 

Standard hydraulic matically controlled from a con 
units as low cos? sole which has indicator lights giv 
“shelf items” 


draulic power Two pumps are 
driven by each motor 


Che entire machine ecvcle is auto 





ing a visual record of work status 





Large inventories al- \utomati i r , , 
“é | omatic sizing to compensate ”_ s . s » fe ) 
wave on hand in & , | Feed rates are adjustable for both 
variety of hydraulic for wheel wear is also built-in th rapid approas h and fine feed 
motors, pumps, cylin- hi Foll : ; “ne 
; |} machine. ollowing e¢ Ti « < *recislo s s 
ders and control valves ' 7 ¢ each ee trokes. Precision limit switche 
Moderate in price due to tion, pieces are automatically control and interlock all opera 


long runs for stock. High 
vv 
production facilities for a 
non-stock items am- the machine to feed as required 
‘ < sme 7 lal 
ple equipment reserved Continued on page 38 
for short runs 


gaged and the gaging head signals tions 


Pushmaster Remote 
Control Single Acting 
Industrial Jacks 


BRIEF NOTES 


NEW PLANT Officials of leading Pacific-coast aviation and industrial 


Hundreds of uses in in dustry j 
firms met for the formal opening of the new Pacific Division of Tite 


for direct push-power for 
Moving, press 
ing, bending, flex, Inc. The 15,000 sq ft building contains manufacturing, assembly 
straightening engineering and warehouse facilities. It was established to improve 
lifting. Ram 
—_, retracts automatically when 
released. Packed in carrying 
kits or stands with wide selec- 

tion of accessory tools. 


service for the firm's West-coast customers 


NAME CHANGE N. A. Pederson, President of C. B. Hunt & Son, Ine 
Salem, Ohio, announced that the company has changed its name t 
Hunt Valve Co., to identify its name more closely with its products 





Several new control valves will be introduced within the next few 


Push and Pull 


Remote Control months 


Industrial Jacks 
NEW TRADE MARK in the form of a bold W has been adopted by 


All the advantages of the 
Worthington Corp. to replace their 73-vear old winged trademark 


single-action Jack plus direct 
push and pull power with one 
ram, 4, 10, 20 ton capacities 
Carrying kits or stands 
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HEIN-WERNER 
Industrial Jacks | by Hannifin; a | 
Capacities: 112, 3, 5. 8, 12, | piston pump by Lakeshore Div. of Bendix 1 new stack valve by 
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Change was made to better identify cor pany with trademark 





MOBILE COMPONENTS New hydraulic components shown at recent 
SAI farm construction ind industrial mac hinerv meet ng neluded 
tube and shell oil coolers by Perfex: line of mobile hydraulic cylinders 


1000-rpm I3-gpm, 2500-psi variable-displacement 


20, 30, 50 and 100 tons Webster. Technical sessions stressed need for clean oil to get desired 
Eight ton jacks and up may service. Bright future for hvdraulie drives is predicted 
be equipped with pressure 


gouges 





HYDRAULIC COURSE In a recent News Letter publ shed by Modernair 
Corp., there were kind words for the home study course in fluid 
power olfe red by Hitcheock Publishing Co Wheaton, Tl Two of 


Modernair’s men are enrolled in the course and find its coverage is 


Sl AT: 
BE PREPARED! 


Hein-Werner Industrial 


RESCUE KITS 


Small cost pays off thousands 
of times in an industrial acci- 
dent. Tools clipped in-place 
for quick easy reach. Quick 
couplers on extensions save 
many minutes. 





thorough, easily understood, and practical 


BUSINESS BRIEFS 





EARNINGS UP . Parker-Hannifin Corp., Cleveland, Ohio, released their 


annual report for the fiscal vear ending June 30. Net earnings for 
the vear were $2,054,996 as compared with $1,622.526 for the pre 





ceding year. This year’s earnings equaled $3.32 per share 





METAL GROUP BUYS HYDRAULIC FIRM .. . Metal Industries, Ltd 
London, England bought out Towler Brothers, Ltd., well known hy 
draulic specialists in Europe. Frank Towler, internationally known 


suthority on oil hydraulics, will continue as managing director of the 


naarion 


ent 
nn TT 


Paverteae, wrsceatie 
firm 





World's Largest Manufacturer of Hydraulic Jacks bce emeibtinede eben enenenenenenenabenenenenén en ee eases eee 
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OPERATING HAZARD...Hydraulic Line Pressures 
to 3500 PSI Near Molten Metal 


DANGER...Line Break 


Hydraulic Fluid Used...FIRE-RESISTANT CELLULUBES 


A? 


s Garwood Works, Aluminum Com Cellulubes the safe hydraulic fluids are available in six 
sistant Cellulube hydraulic fluids to controlled viscosities (90, 150, 220, 300, 550, and 1,000 S.U.S. at 
100°F), one of which is best suited to your operations and the 
safety of your plant and personnel. If you'd like a sample for 
casionally been line breaks, under pres evaluation, please let us know the application involved 
0 2,000-3,500 psi, no serious fires have ever re 


n, Alcoa has found that Cellulube fluids not only Celanese Corporation of America, Chemical Division, Dept. 588-K 


VIOO* 


is hydraulic media, but lubricate pump parts well 180 Madison Avenue, New York 16, New York.  Celanese® Cellulube® 


Cellulubes... fire-resistant functional fluids 


CHEMICALS 

















Darcova 45 


Bevel Type Pumcup 





Darcova Pumcup 









Fluid Power 
Assures Flexibility 


@ Hydro Router—This ma 
chine. developed by Pure han Fol 
lower Machine Co., Detroit. Mich 
is equipped with a tracing con 
trol, stationary table to allow 
overhanging pieces, and com 
pletely enclosed power unit The 
combination of tracer valve and 
the rigid adjusting assembly as 


sures precision and flexibility 


@ Tracer Valve The new three 


dimension tracer valve is actually 


1 


three individual high precision 


l-way metering valves. Two are 


put Pumcups 


in your cylinders 


TO HOLD 
PRESSURE LONGER! 


In Darcova Pumcups a sound engineering prin- 





ciple has been combined with precision tolerances mounted in a horizontal plane and 
; one perpendicular All three 

and extremely durable compositions to provide 

valves are manifolded to make a 


exceptional efficiency and life in hydraulic, air, and 
single valve operated by a stylus 


reciprocating pump cylinders of all kinds. The valve is designed to permit 

Unlike ordinary piston packing, precision Pum- easy maintenance of anv one of 
cups are engineered to minimize friction load while the three directional components 
hugging cylinder walls on every pressure stroke. Phe tracing feed rate is infinitely 


Regardless of eventual wear, efficiency stays high! So variable 


there's far less down-time and need for replacement. @ Power Unit—The hvydrauli 
Pumcups are made in a wide range of sizes, types power unit has a two chamber 
and texture-engineered compositions, including reservoir capacity of 60 gal with 


100% Nylon, for all kinds of pressure-temperature- provision for filtering and settling 


fluid conditions. Send for Pumcup Bulletin 5503 the oil. The unit has two ao 
, to assure enough volume when all 
and weigh all the facts ; 
three machine movements are op 

erating together. This method of 
using a separate reservoir for 
DARLING VALVE & MANUFACTURING CO. payers women ysl 
Williamsport 15, Pa. evlinder when tracing rapidly 


with another The cireuit has a 





separate supply of oil for the ver 
tical movement of the ram and 
TRADE MARK 
another supply for the combined 
horizontal movements of the sad 
dle and ram. vvv 


Continued on page 40 
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NO “STICTION”® . 


Sensitive Response to any Pressure 





RIVETT 


SQUAREMASTER 


"100” CYLINDERS Unfailing POWER 
for MILLIONS of cycles! 








Here’s sure power for unfailing cylinder op- 
eration. SQUAREMASTER 100’s are the 


world’s finest constructed cylinders—perform 
with 100% efficiency! 200 P.S.I. air to 500 BY POWER-GUARD CONSTRUCTION 


POWER-PACKED FEATURES PROTECTED 


P.S.1. oil. Available in 7 mountings with 


standard dimensions, in 10 bore diameters, 1. Piston rod. Ground and polished alloy 


internal and external threading. Special steel. Hard chrome-plated. 2. Piston rod bear- 


models and cover combinations. Priced ing. Replaceable cartridge-type. 3. Piston 


competitively; prompt delivery; meet all packing adjusts automatically. V-block pack- 


J.1.C. requirements ing minimizes friction. 4. Correctly stressed 


tie rods. 5. Cushion bushings. Bronze, floating 


RIVETT, INCORPORATED type. 6. Ports rotated to any 90” position. 





Dept. AH-11, Brighton 35, Boston, Mass 7. Steel covers. Take minimum mounting space. 


*Initial High Coefficient of Static Friction 








Send for 
catalog. 

Proof of 
SQUAREMASTER 
efficiency 
stated in these 
20 pages. Write today. 








furnishes a complete power package 





AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 


Ass a ften 
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Reliability in Your 
A D E L Hydraulic Systems 


BETTER MACHINE CONTROL.. 
FOR BETTER MACHINE PERFORMANCE 






PILOT OR SOLENOID 
OPERATED VALVES 


DIRECTIONAL 
CONTROL VALVES 





VOLUME (FLOW 
CONTROL VALVES 





# ¥ 





GEAR.-TYPE 
HYDRAULIC PUMPS 


Vew Industrial Gear Type Hydraulic Pumps with capacities from 
44 to 35 GPM at pressures to 1500 PSI and speeds to 3600 RPM. 


The diagrams show but two of innumer- 
able circuits and systems where these 
versatile pumps and control valves can be 
used to advantage 


Tank es —=1 j 
SEL VAL. 
Waal = 6 —= 
RELIEF vs 5 eae CONTROL 





Diagram Themen typical circuit showing control 
of cylinder. 
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Diagram illustrotes typical circuit showing control 
of hydraulic motor. 


For metal working machines, industrial equipment, 
farm machinery, construction equipment, motor 
vehicles and marine applications ...Specify ADE1 
Precision-Engineered Hydraulics for every mechan- 
cal operation in every industry 


Complete engineering specifications are available 


ipon request 





E Lropucrs 


A DIVISION OF GENERAL METALS CORPORATION 





1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 
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DISTRIBUTORS: 


ARIZONA 
Air-Draulics Company 
3135 N. 29th Ave . Phoeni« 
CALIFORNIA 
Calpacific Equipment C 
50 Hawthorne St. San Fran . 
Tegien Engineering ” 
42 Huntington Or So F 
COLORADO 
E. C. Wild Company 
695 So Garfield St. Denver 9 
CONNECTICUT 
Air & Hydraulic Engineering 
96A Howe St. New Have 


INDIANA 
Neff Engineering Company 
509 Washington Ave . Evansville 


2339 Crescent Ave. Ft. Wayne 3 
6101 College Ave. indiana 
707 So. Eddy St . South Bend 
MASSACHUSETTS 
upply Com 
53 State St.. Boston 
340 Main St. Worceste 
MICHIGAN 
Hydro Mechanica ipply Co 
510 Shattuck Rd angina 
ndustrial Air & Hydra 
Equipment Company 
13324 Kercheval Ave _Detrort 15 
MINNESOTA 
Ringerud Equipment 
Edina Branch, Minneapc 
MISSOURI 
Corby Supply Company 
3942 W. Pine Bivd t. Lows 
NEW JERSEY 
Air & Hydraulic Equipment ( 
86 Hudson St., Hackensack 
NEW YORK 
Tri-State Supply Co 
11 Stone Ave, Brooklyn 13 
OHIO 
industrial Air & Hydrau 
Equipment Company 
308 E Front St Perrysbure 
Wyatt Sales Corporation 
190 A 


uclid Ave eveland 15 


OREGON 

Ray Bobbs Air-Draulics 

218 SE 12th Ave. Portland 14 
PENNSYLVANIA 

Airline Equipment Co . 

301 E. Hunting Park Ave . Phila 

Frank T. Donnelley Company 

P.O. Box 11527, Pittsburgh 38 
RHODE ISLAND 

Lincoln Supply Company 

1139 Main St., Pawtucket 
WASHINGTON 

Ray Bobbs Air-Draulics 
WISCONSIN 

Neff Engineering Company 

5856 N. Port Wash ngton Ra 

Milwaukee | 


nc., Seattie 





Drop Table 
For Servicing 
Diesel Locomotives 


hydraulic evlinders raise 


ind lower diesel locomotive trucks 
for servicing. Design is compact 
and requires only three feet be 
and the 


This eliminates 


tween the drop table base 
locomotive track 
the need for expensive deep pits 
Geared flow dividers meter e jual 
quantities of fluid to the four 
Check 


cylinders. valves at each 





support the load if the 


evlinder 
pressure is interrupted. Controls 
ire interlocked so that only one 
motion can occur il 1 tanne 
Drop table is 
tracks by 


ered by an electric-motor-driven 


moved along the 


hydraulic motor pow 


Electric cable reel is spring 
Motor, 


and solenoid valves are 


pump. 
loaded. pump, reservoil 
enclosed 
in a dirt and moisture proof com 
partment. The unit made by Man 
& Moore, In 

Hoist Div 


will reduc e man 


ning. Maxwell 
Shaw-Box Crane & 
Muskegon, Mich... 


job and locomotive 
vvy 


hours per 
down time 
Continued on page 44 








AIR-OPERATED press extractor uses one 
long-stroke cylinder to move the fingers 
into and away from the press and one 
short-stroke cylinder to operate the fin 
gers. Operation is completely automatic 
Unit is mounted on casters and can be 
moved from one press to another. Made 
by Die and Automation Inc., Hamilton 


Ohio. 
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This Automatic Double Cavity Piston Moulding Machine, manufactured by The Permanent Mold Die 
Company, Detroit, Michigan, is one of 36 machines ordered by the Ford Motor Company. Cox Sales 


and Engineering designed and installed the fluid power lines using Republic ELECTRUNITE Hydraulic Line 


Tubing exclusively. 


REPUBLIC ELECTRUNITE 
HYDRAULIC LINE TUBING 


bends easier... flares with more uniformity 
... Saves money for the FORD MOTOR COMPANY 


Here are economies you can measure! In design- 
ing and engineering, in manufacturing, in 
operating fluid power equipment, Republic 
ELECTRUNITE® Hydraulic Line Tubing saves 


Time, Materials and Money. 


Made by Republic—world's leading specialty 
tube manufacturer —ELECTRUNITE is a truly 
uniform, highly ductile tube that provides ex- 
cellent flaring and bending characteristics. And, 
because of this high quality and dependability, 
ELECTRUNITE is the accepted “resistance welded 
tubing” written into specifications by leading 
manufacturers. Here’s why: 


ELECTRUNITE is produced from highest quality 
flat-rolled open-hearth steel made in Republic's 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


mills to Republic’s rigid specifications. The 
ELECTRUNITE processing is a continuous weld 
method that unites the wall under pressure without 
the addition of foreign or extra metal. Both the 
inside and outside surfaces can be checked for 
defects. The overall uniformity of ELECTRUNITI 
assures fast, economical assembly. And every 
length of ELECTRUNITE is hydrostatically tested 
or FARROWTESTED*® (Republic’s exclusive non- 
destructive electrical test) to the customer's 
specifications. 

For complete Republic ELECTRUNITI 
Hydraulic Line Tubing information, call your 
ELECTRUNITE distributor, or write direct. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6026 

211 EAST 13st STREET + CLEVELAND 8, OHIO 


Please send me additional Republic ELECTRUNITI 


Hydraulic Line Tubing information 


Name 
Company 


Address 
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New |3-Way]| Nylon-Body Solenoid Valve... 
List Priced as Low as 510.75... 


(Quantity Discounts Available) 


Outlasts, Out 


Yatcor's new 3-way Nylon solenoid valve, 

SV-54 Series, outlasts and outperforms steel, 
yet is list priced as low as $10.75! In general pur- 
pose and O.E.M. installations, where millions of 
operating cycles are essential, this new Valcor 
valve not only works best but costs less. 

Its nylon seat outlasts steel...its port 
threads outlast steel... pound for pound it’s 
3 times stronger than steel. Dry seal threads, 
no compound is needed— and they won’t loosen 
even under severe vibration. Nylon is non-corro- 
sive so you have no atmospheric problems. And 


erforms Steel! 


the stainless plunger is a reliable workhorse 
for millions of cycles. Bubble tight sealing. 
Available in normally open, normally closed and 
“directional control” configurations in all nor- 
mal AC and DC voltages...1'%" square x 3” long 
(valve illustrated). 


Write today for complete technical data 
on this shock-resistant, pressure-proof valve 
the 3-way nylon-body valve, SV-54 Series, that’s 
3 times stronger than steel, yet costs less. Try 
it on your toughest application. 


VA] VALCOR ENGINEERING CORP. 


SOLENOID VALVES 


5368 Carnegie Avenue, Kenilworth, New Jersey 
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No hydraulic fluid fires 


No worker injury 


No equipment damage 


According to Mr. Ike, these results 
are directly due to the switch-over in 
1955 from conventional hydraulic 
fluids to Shell Irus Fluid 902. 

Irus* Fluid 902 is a special combi- 


nation of petroleum oils mixed with 
t 


water and emulsifying agents. Its fire 


| tne 


resistance is achieved through 


Irus Fluid’s distinctive yellow color makes 
it easy to spot and trace leaks 


Complexity of lines (left) and pots of molten 
metals (above) represent the type of fire 
hazards requiring Shell Irus Fluid 902. 


—since we switched over to 


SHELL IRUS FLUID 902”’ 


Western Die ¢ 


relatively high water content. Irus 
snuffs out fire, under plant conditions. 

Another important advantage of 
Irus Fluid 902 is its low cost. Plant 
operators now using Irus have dis- 
covered that Irus Fluid costs up to 
one-third less than other fire-resistant 


fluids . . . yet is comparable in per- 


, Plant Superintendent 
ue 


isting Co., Emeryville, Calif. 


formance in every practical respect. 
If the hydraulic equipment in your 
plant is exposed to fire hazards, let a 
Shell Industrial Representative show 
you the advantages of Irus Fluid 902. 
Write Shell Oil Company, 50 West 
50th St., New York 20, N. Y. or 100 
Bush St., San Francisco 6, Calif. 


SHELL IRUS FLUID 902 


a low-cost, fire-resistant hydraulic fluid 


November, 1958 


CIRCLE 118 ON TIME-SAVER CARD 





Now, at your service = a44— 
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JamMne sbury Hydraulic Wheel 


UNIT- BODY 


| “Weuble- Seat” Propels Platform Lift 








In order to reduce the muscle 
“HIGH-PRESSURE gee eee 
Ball Valves ville, Ohio, designed a hydraulic 


ally operated wheel which is be 
STYLE H SERIES ing used on lifts made by Uhrden, 


Inc... Dennison, Ohio. 























CUT AWAY VIEW of hydraulic wheel 
shows the vanes held to the cam by 
springs. Holes in axle allow oil to pass 
to and from the wheel. Ports in retainer 


ring hydraulically balance wheel 





... Outstanding design newly available to industry f 





for ® High-Pressure service 
* High-Vacuum service 
® Handling of hazardous fluids 
® Cryogenic operations 











...no other valve has these outstanding features 4 





Unit-body construction 

Positively leakproof 

Full-flow capacity 

Indestructible in service 
Corrosion-resistant 
Contamination-proof 
Incomparable size-rating-test-burst 
performance ratio 





PLATFORM LIFT is driven by a hydrau 
lic wheel. This unit uses one 4-way valve 
to operate the wheel and one }3-way 
valve for the lift cylinder 





—a newly developed and advanced valve de- Construction of the wheel is 
sign with broad industrial applications, available similar to a vane type motor with 
in eight sizes through 2", with 303 and 316 the vanes contained in a ring and 

held against a cam by springs 


Stainless Steel or Carbon Steel bodies. Choice 
of nylon or "Teflon" seats and seals. 


Distributors in principal cities. Ball Valves 


For further information, write: Data: Style “H” Series 


Since operating speed is only LOO 


rpm, centrifugal force does not 





throw the vanes out. Two inlet 






225-8 
JAMESBURY CORP., 85 NEW STREET, WORCESTER, MASS, 
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More and more manufacturers are learni the economy 
of Mcorpy rating Puthill Ss eXclUSsive !’ wermuite Pump and 
Motor Combinations in their products. These custom et 
gineered units incorporate a specia ie ed ¢ tr 

motor into a rotary gear pump to produce a combina 


tion unit which takes up no more space an 


more, than a conventional electric motor 

» The Powermite . compactne . ves toug! desigt 
problems Its small size and low we ht make it easier 
to install boost production line productivity. The 
elimination of bases, couplings and other parts result in 


substantial ec Its lower weight reduces shipping 
costs. And all Powermites provi le the long trouble-free 


life which industry has learned to expect 


mommies 


Wide range of combinations 


A wide range of pump ind motor combinations can be 


provided to meet individual requirements in hydraulics 
lubrication, circulating, coolant, and other pump services 


Three ty ne il examples are show! ibove 
| | 

The compact unit to the left. devel ped for use on a 
sist. combines an internal gear pump I ited 


< hp motor. The 


pressure hydraulic ap 


small mobile he 


for 30 cu. in./min. at 500 psi, with a 
center unit, developed for a low 
plic ation combines an internal gear pump with a « apacily 


of 16 gph at 250 psi with a },5 hp motor. The unit at 


Tuthill Manufactures a Complete 


Line of Positive Displacement 
Rotary Pumps in Capacities From FOR 
1 to 200 GPM: for Pressures to 


1500 PSI; speeds to 3600 RPM. 


November, 1958 


custom engineered pump 
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Cut Product Costs with POWERMITE 


and motor combinations 


right combines a high pressure hydraulic spur gear pun 
for rated conditions of 1 gpm at 1.000 psi with a %4 hy 


motor 


Custom engineered for your application 


Each Powermite model is custom engineered for a specific 
OEM application and is designed to 


momies for high volume produc tion 


permit substantia 
A few Powermit 


for example. the 35 


t 
ble from stock 
centet! 


models are availa 


psi. 16 gph model shown at above. For smal 


quantity applications Tuthill Close Coupled Pump and 


Motor Combinations can provide similar savings 


Manufacturers about the 
advantages of ine orporating Powermite combinations in 


interested in learning mor¢ 


to the il produc ts are invited to forward detailed spec ihca 


tions. Or, if preferred, a Tuthill Field Engineer will call 


rLUTHILL PUMP COMPANY 


Bl Ea Sth s 
Chicago 19, Illinois 


> 
wermiute 


i] 
| 
| 
| 
| 
| 
| Please send catalog describing complete Tuthill line 
| 
| 
| 
I 
| 
| 


981 East 95th Street, Chicago 19, Ilinois 















































BRIEFS 






































and outlet ports in the periphery 





of the cam keep it in balance 






Oil passes to and from the wheel 






through two ports in the station 





ary axle. Drilled holes in the 





mounting elbow carry oil dow? 






from the mounting block 

At 1.7 gpm and LOOO psi the 
speed of the platform lift is 2 mph 
With a 1200 psi relief valve set 


ting the maximum thrust is all one 



















man can pull. This safety feature 


‘ * 
boiled ilalsp 

limits the size of obstruction over 

Cc.V Q § beg GS which the wheel will climb. pre 


venting upsets 
ARE INDUSTRY'S MOST | rhe — can turned 360 
degrees for manipulating in nar 


UNIVERSAL PACKING... ee oe 


protects the battery and motor and 
















Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 

It will effectively handle all industrial acids, alkalis, solvents, or- 
ganic and hydraulic fluids . . . temperatures from —120°F. to +500°F. 
..-i8 equally suited to valves, pumps, mixers, hydraulic cylinders and 
like equipment. 

“John Crane’ C-V Rings have ex- 
tremely low coefficient of friction. ‘‘Break- 





mee | STACK out” friction is only slightly higher than 
GREATER HEIGHT running friction. 
THAN 80% 
STUFFING oF 
a oo TWO STYLES ARE AVAILABLE: 
— br —a TONES —_C-VU RINGS for low pressure service 
C-VU RING CONSTRUCTION —such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 
ent type packing. , 
pe _ C-VH RINGS for high pressure service 
GREATER peel —for use in pumps, hydraulic cylinders 
a ay and like services at pressures ranging to 
80x | sommes 500 psi. and over. These rings are con- 
ee “ow  —_—s structed with a heavy wall heel to with- FOUR DOUBLE-ACTING air cylinders 
}-—- rk + stand pressure requirements. They are de- eontrelied by «@ timer end 2-pesilicn 
C-VH RING CONSTRUCTION signed to provide voids between rings, so 4-way valves operate this lapping ma 
that as the Teflon expands due to heat, chine. Machine can be used with car 
this take-up room minimizes any excess friction in the stuffing box. — — hardened steel and 
‘ . , , , : : aluminum. Tolerances of 0005 in 
“John Crane’”’ C-V Rings are avaiiuble in full line of standard sizes can be held end production retes of 125 
and male and female adaptors. Sizes can be molded to stuffing box pieces per hr are not unusual. Made by 


specifications. Abrading Systems Co., Skokie, III 
Request Bulletin P-325 
*“John Crane” C-V Rings are made from Chemlon—the best in ’ 

DuPont Teflon. Hydraulic Presses 
Crane Packing Co., 6405 Oakton St., Morton Grove, Ill. (Chicago Are Fast Acting 


Suburb ). In Canada: Crane Packing Co., Ltd., Hamilton, Ont 





A complete line of C-Frame 








P x i ? 

. FY ( ( y {> yrresses in DS. LO. ¢ 5- 
OD) lo = SN ~ r ee f } ap Ss in I 4 und 15-ton ca 
ont La) 0 ‘pl nog pid SS pacities are being made by Hy 
MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS draulic Press Mfg. Co.. a Division 
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of Koehring Co., Mount Gilead. 
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chances are you'll find Caplugs ideal for your 
closure needs, too . . . they’re made of 

tough, flexible Polyethylene . . . easy to apply and 
a cinch to remove . . . won’t chip, break, 


shred or collapse . . . over 500 sizes in a dozen 
different stvles now on the shelf. 








QUICK, SLICK PROTECTION FOR PRODUCTS 


IN PROCESS, STORAGE AND TRANSIT 


GET THIS KIT FULL OF SAMPLES IN EXCHANGE FOR THE COUPON ATTACHED 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2203 Eimwood Ave., Suffaio 23, N.Y. 


Mail a free assortment of Caplugs, literature and prices 
to us, without obligation. 


aboress 








with NEW 


Trademark 


(VALVE 
-IN- 
HEAD) 


CYLINDERS 


Here's a combination that's hard to beat a performance-proved industrial 


oir cylinder with its own built-in directional and exhaust speed contro! valves 


in a single, compact “package Check these important feotures 


BUILT-IN DIRECTIONAL CONTROL VALVES... 


your choice of four control combination; double solenoid, single solenoid 


with button bleeder return, double button bleeder, or double remote pilot 


pressure operatior 


BUILT-IN EXHAUST SPEED CONTROLS 


with automatic Nylon lock 


INTERCHANGEABLE MOUNTINGS 


ront or reor flange, low or high “L’ foot brackets, rod and cylinder clevis 


SINGLE CONDUIT CONNECTION 


double solenoid unit 


AVAILABLE WITH CUSHIONED STOP 


either or both ends 


PERFORMANCE -PROVED MODERNAIR CONSTRUCTION 


Condensed Specifications 
MAX. OPERATING PRESSURE 


150 ¢ solenoid 


DIAMETERS: 1'4", 2”, 3” 
ROD SIZES: 4", %”, %” , 

200 bleeder or pilot pres 
MIN. OPERATING PRESSURE : 20 | SOLENOID COILS AVAILABLE 
SOLENOID POWER REQUIRED (ac) 8-10, 110, 220v 


10 watts (de) 12, 24, 30v 


Call your local MODERNAIR sales outlet (see Modernair trademark under 
“CYLINDERS” in the yellow section of your phone book) or write us today 


for complete dato bulletin; please address Dept. B.| | 


: CORPORATION 


400 Preda Street - San Leandro, California 
MEMBER NATIONAL FLUID POWER ASSOCIATION 
CIRCLE 91 ON TIME-SAVER CARD 


Ohio. All models meet JIt spe ifi 
cations. Manual presses have dual 
control, and 
which lets the 


lever safety servo 


controlled action. 


operator apply ram force at speeds 


and pressures directly proportional 
to the movement of a hand lever 
\ positive ram guide assures a¢ 


positioning so that align 


held to 


curate 


ment of tooling is close 
tolerance 

Presses are also made with an 
table 


They can have 


index having a 


interlock 


12 tooling 


automat 
hydraulic 
up to stations and I 
operated at speeds to 80 indexes 
per min. The table is designed so 
that 


tooling 


ejection cylinders or other 
be mounted to the 


vvy 


may 


housing beneath the table 





LOADING-UNLOADING of 
can be done with this automatic ma 
chine. The unit will lift a part from one 
conveyor and place it on another. It is 
all hydraulically operated and can be 
adjusted for any stroke length desired. 
It can be made to pick up two or four 
racks or baskets at the same time. Built 
by Wagner Brothers Inc., Detroit, Mich 


conveyors 
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Get SypnMurot hydraulic service 


at your DENISON branch office 


BRING US YOUR PROBLEM... 2. WE'LL DEVELOP YOUR CIRCUIT... 
whatever hydraulic problem has you stumped. A the most efficient hydraulic circuit to handle your 
trained Denison Hydraulic Specialist is ready to sit specific needs. We can do this while you wait. 


down with you and analyze your problem 








3. PICK OUT WHAT YOU NEED... 4. TAKE HOME YOUR COMPLETE 
HYDRAULIC SYSTEM... 


right off the shelf — from Denison’s complete stock 
ready to go to work for you! Complete hydraulic 


of hydraulic pumps, motors, valves and controls to 
5000 psi circuit drawings and hydraulic parts are ‘“‘under your 


arm” in a complete package 


CALL ANY OF THESE DENISON STOCKING BRANCHES: 
DENISON ENGINEERING DIVISION 


ib) 3 | ISON American Brake Shoe Co 


¢ LOS ANGELES * DETROIT * HOUSTON e CLEVELAND 


dnrOl Lica 565 North Prairie Ave 912 South Woodward Avenue 2501 Bartlett Street $530 State Road 
Houston 6, Texas Cleveland 34, Ohio 


Howthorne, California Birmingham, Michigan 


« CHICAGO e ATLANTA « NEWARK e COLUMBUS 
HYDRAULIC PRESSES + PUMPS 7000 West 63rd St 309 Eost Poces Ferry Rd, NE 315 Central Avenve 1160 Dublin Road 


MOTORS . CONTROLS Chicago 38, lilinois Atlanta 6, Georgia Clark, New Jersey Columbus 16, Ohio 
CIRCLE 36 ON TIME-SAVER CARD 
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For hydraulic systems 
that must stay on the job... FUTURE 
EVENTS 





Specify Flexon Hose 


in rubber, synthetic or metal November 3-5: National Fluid 


Power Association fall meeting, 
Drake Hotel, Chicago, Ill. For in- 
formation write Barret Rogers, 


—— ar Executive Secretary, 1618 Orring- 
Evanston, IIL. 


ton, 


Flexon Bulk Hose is offered in a com Flexon Hose Assemblies are furnished November 19: ASME Hydrau- 
pete ranoe of ybes and sizes vo to | with the broadest choice of stondor lic Section Meeting. J. R. Hemeon 
dustrial services a ee on “Engineering for Life of Hy 
draulic Systems.” Consolidated 
Edison Building, 4 Irving Place, 


RUBBER New York, N. a 


AND 
atl aile = Nov ember 30-December 3: 
Flexon Reusable Couplings sove time Amer ican Socrety of Me hanical 
HOSE and money All ore equipped with . . 
Eosy Grip Hex on stem for sofe Fiexon Crimped-on Couplings ore I ngineers Annual Meeting. Statler 
AN saad tasestten tate he out factor ched to provide « lete : 
D speed se n to hose withou actory attache ° ° ie comple and Sheraton-Me Alpin Hotels. New 


the use of special mandrels hose assemblies to your specifications 


COUPLINGS York, N. Y. 


s4hT, December 4-5: Industrial 

4 . . . . . . 

i Engineering Conference, Illinois 

MU Institute of Technology, Chicago, 
Ii. 


Flexon Dynalock Couplings ore the Flexon Adaptors, Unions & Connectors 

a prong yo Anna January 12-16, 1959: SAE 
Annual Meeting, and Engineering 
Display. Sheraton-Cadillac and 


Statler Hotels, Detroit, Mich. 


January 26-29: Tenth Annual 
. , ° ° 
goncggodd Plant Maintenance and Engineer 
ing Show. Public Auditorium. 
Fiexon Corrugated Hose is the stand Flexon Metal Hose Assemblies com 2 
ord of the industry. Aveileble in o bine industry proven hose and cou Cleveland. Ohio. 


voriety of types in stainless steel, plings into a wide range of standord 
steel, bronze and other alloys ond special units 


February 2-6: Material 
Handling | xposition and Con 
ference. Automotive Building. 
Toronto. Canada 


P . 

Flexon Moisture Resistant Conduit Fiexon Metal Hose Couplings are March 19.20: SAF National 
mbines a synthetic cover with a made in a complete range of sizes > ss ai 

meto ner to form flexible electrical ond styles for all types of Fiexon I roduction Meeting. The Shera- 


— ae ton-Cadillae Hotel, Detroit. Mich 





March 31-April 3: SAE Na 
tional Aeronautic Meeting, Aero- 
nautic Production Forum, and Air- 


@ Flexonics Corporation is your Engineering Center 
for hose connections. As manufacturers of the broadest 
range of hose connectors and with over 56 years manu- . 
facturing experience, Flexonics is particularly well qual- craft Engineering Display. Hotel 
ified to help you in your application problems. Whenever Commodore, New York, N. ¥ 

you have a problem that may be solved by the use of 

hose, let Flexonics Application Engineers assist you. Just April 14-15: Tenth annual 
send an outline of your requirements i Earthmov ing Industry Conference 


J ) . ; : 
& HOSE DIVISION Peoria, Il. Sponsored by central 
G-42 ° ° . » . 
lexonics : Illinois Section, SAE. 
ene 


QTL 
\ April 20-24: SAE A-6 Aircraft 
1385 S. Third Avenue « Maywood, Illinois Hydraulic and Pneumatic Meet- 
in Canada: Flexonics Corporotion of Canada, Ltd., Brompton, Ontario : ings. Cleveland. Ohio. 
Manufacturers of metal and rubber hose, expansion joints, metallic . 
bellows and aircraft components 
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Request Bulletin JH-104N for complete 
data plus helpful charts on column 


strength, cylinder forces, 
safety, acceleration, pipe 
losses, etc 


factors of 


pressure 


HYDRAULIC 
CYLINDERS 


FOR UNLIMITED SEAL LIFE! 


ALL TEFLON* SEALED Against External Leakage 


TEFLON is impervious to all known hydraulic fluids, includin 
fire-resistant and special types — and withstands temperatures 
to plus 450°F. 


100° F 


TEFLON SHEF SEAL 
AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no _ adjust- 
ment. Teflon bushing 
seal is shearproof. Tef- 
lon wiper keeps dirt 


all 


rom 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 


Non-protruding, _ self- 
locking, cushion ad- 
justing screw _inter- 
changeable with ball 
check for easy access. 


out. 


CASE-HARDENED CHROME PLATED PISTON RODS 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows, 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust. 


AVAILABLE IN TWO TOP QUALITY LINES 


=z oT 








SEVERE MODERATE | YOU SAVE THIS » IN 
OPERATING PRICE OVER STANDARD 


BORE OPERATING 
JOB-RATED | CONDITIONS| CONDITION 4 7000 3000 ve ones For 


odel “3” [1a] 1500 Psi[” 2500 Ps 
sessile POWER-PACKED | 3,000-5,000 P.S.I. 


Model “H” 
17 


PRICE SAVINGS 
OF 27% OR MORE! 7 
ed 


mounting styles, 


through 12” bores, 


50% More Power 
Per Cylinder 
Dollar! 


19 mounting styles, 
all strokes, cushion- 
ed and non-cushion- 
ed. Large selection 
for immediate ship- 
ment 


strokes up to 
22 ft., cushioned and non-cush- 


ioned. Large selection for im- 





mediate delivery. 

















*DuPont trademark for its tetrafluoroethyline resin 


OTHER MILLER QUALITY FEATURES 


| oO SHEAR PROOF 
— PROOF 
ee PROOF 
a rivio proor 


nal Teflon Pressure TT 


Mydraulic Cylinder 
—s End Seal 


® Solid Steel Heads, Caps 
and Mountings. 
© Precision-Honed Barrels. 
© Rust-Resistant Coating on 
All Non-Wearing Surfaces. 
® Space-Saving “Square” Design. 


4 & 


2008 N. Hawthorne Ave., Melrose Park, Illinois 





Tubexperience in action 


Brightness alone is not the true measure 
ot hydraulic tubing quality / 


*Bright ID and OD surfaces are important in hydraulic tub- performance insurance 

ne mere hriochtne 1 > shyt . , Py 

g. But mere ghtness is not enough! Superior SAE Hy- Rust preventive coating! Al! Superior SAF Hydraulic Tubing 
draulic Tubing delivers uns irpassed brightness; plus these is Shipped to you specially coated with a rust preventive on both 
other vitally important advantages inside and outside surfaces. Not just a coating of oil! 


High ductility! Furnished in dead-soft annealed temper Special processing gives Superior hydraulic tubing an un 
Superior hyd tubing flares easily, bends without pinching, 


e usually bright, lustrous, smooth, clean ID and OD finish. 
hydraulic application No premium costs to pay for bright, bright surfaces with 
Superior tubing! 


ar c 


} ted . 
iOricated Tor any 


Non-aging steel! All Superior carbon hydraulic tubing is made 
f selected non-aging ste tt s its ductility. Will not become Available coast to coast through leading warehouse distribu 
yrittle h age. Carbon content is limited to .12°, maximum tors, each a steel service center. Contact your nearest Superior 
Fully tested! And not mere random sample testing! Evers distributor—or, for more information, send for a free copy 
enet fs SAE Hydraulic Tubing is 100°; hydrostat of Bulletin 39. Superior Tube Company, 2030 Germantown 
ximum working pressure—giving you realistic Ave., Norristown, Pa 


Syoervr lade 


The big name in small tubing 


NORRISTOWN, PA. 


pe 


! maly se , ‘ up to 2¥y in. OD 


ny, 5710 Smithway St., Los Angeles 22, Calif. « RAymond 3-133) 


ina OD 
West Coast: Pacific Tube Comp 
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as 


Se 


Houghton 1243 rubber-impregnated leather 


The answer to five packing problems 


Positive seal at zero pressure Rubber's resilience, without rubber's friction Wear far 
surpassing either homogeneous or fabricated rubber Resistance to high pressures and abrasion 
Compatibility with fire-resistant hydraulic fluids and/or mineral oils 


H 


applications 


engineering service 


ulable wu pre-formed 
, be used in combina- 


ted 1 ibber “—s 


Dulletin and engineering 


3 West Lehigh Ave 


PACKINGS 


... products of 
PANLADELR RIK mA 


= = ei OE, e 
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Solve Fluic 
Precision | 





Fluid systems requiring special formed 
tubing can be designed with Aeroquip 
precision tubing fabricated to your 
exact specifications. With over 10 
years’ experience producing high 
quality aircraft tubing, Aeroquip has 
the engineering skill and test equip- 
ment to make sound design recom- 
mendations for all types of industrial 


fluid systems. Extensive manufacturing 
facilities assure volume production of 
any tubing configuration, in a wide 
range of moterials, sizes and fitting 
connections. 

Submit your fluid line problem to 
our sales engineering department and 
mail the coupon below for our pre- 
cision tube forming Catalog No. 500. 


=wv\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, YAN WERT, OHIO « WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


INFORMATIVE CATALOG AVAILABLE 
AEROQUIP CORPORATION, JACKSON, MICHIGAN 


Please send me a copy of Catalog No. 500 


NAME om 
TITLE 
COMPANY 
ADDRESS 
CITY 


n Aeroquip Precision Tube Forming facilities 
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System Design Problems with Aeroquip 
bing ... Formed to Your Specifications 


ABOVE—Fittings for this steel tube configuration are 
being arc welded with an inert gas shield to produce a 


sound, more uniform weld. Five different welding or 
brazing proce for tubing are available at Aeroquig 
BELOW—Volume production of this 5-bend tubing con 
figuration was made possible by the development of 
unique tube-forming equipment by Aeroquip engineers 
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NOW AVAILABLE... Another helpful booklet 
on a new concept for air control 





RM Uelemelemale)@al-ha-- Bee 8), 
Ol meltlm-t-lall-1m oleic) 41-1 6 
Basic Pneumatic 
Control,’’ check the 
space indicated in the 
coupon and we. will be 
glad to send you a free 
copy along with the 
new booklet 


A comprehensive discussion of the 4 basic principles involved in designing 
an economical “control by air’ system for industrial machines and processes. 


















Westinghouse Air Circuitry means the control Any mechanic can easily install and service a 
by air rather than the mere use of it. It deals with Westinghouse Air Circuitry system 
the interlocking, sequencing, timing and segrega- Send for your FREE copy 
tion of events to obtain automatic or semi-auto- Fill in and mail the coupon for a copy of this inter- 
matic control. It is applicable to any automation esting booklet today 
problem on any industrial machine . . . In any in- 
we ee ee ee ee ee eS ee ee eee | 





dustrial process. The equipment involves uncomp- 
, Westinghouse Air Brake Company 


industrial Products Division, Dept. AH.138 





licated mechanical devices with few moving parts 





Wilmerding, Pennsylvania 












Please send me free copies < 


Westinghouse Air Circuitry 










Devices and Fundamentals of Air Circuitry 


| 
| 
| 
| 
I 
| 
| Basic Pneumatic Control! 
| 
| 
| 
| 
| 
| 
| 
| 





Westinghouse Air Brake =| 
COMPANY 


Industrial Products Division 


WILMERDING PENNSYLVANIA 
Cee eee eee ee mS Ge ee se ee ee ee ce ee ee ee ee ee eee ee ee oe ow) 
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NEW 
PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mai! post card bound in this issue. 


HYDRAULIC GEAR PUMP .. . 44 gpm at 500 psi 


's , 1 and 

. atures: For industrial and m« steel gears and shafts, antifriction 
bile use where high volume is re bearings and self-balancing m«e 
quired. Made with electric motor chanical seals 






or gasoline engine drive 


»\ 
» 





~ Specifications: Capacities to 44 
gpm at pressures to 500 psi and 
speeds of 1140 rpm. Rotary gear 
type pumps with heat treated alloy CIRCLE 300 ON TIME-SAVER CARD 


FILLER CAP ... serves as breather-filter 


Designation: Model 1990-A tiller cap. One for flange mounting 


é tl r rvoir an 
Features: Protects against contam = Se Seersvers oS 


t } / ‘ r rol 
3 if { tl e | ia LiCl ude 
nation that can damage pumps and a oe a oo rule 





’ 1 By id ‘ ix | ilse ul | 

valves. A ribbon-type element rated Chreade 1 models NPT. vailabl 
10 microns is held in a cadmium from 4 to 7%4-1n. | 

plated steel case. Is cleanable and 

can be used indefinitely Sirs nage 

Specifications: Two types of filler ' 

hole fittings are made to hold the CIRCLE 301 ON TIME-SAVER CARD 

HYDRAULIC CHECK .. . controls air cylinder speed 
Designation: Model 1500 Specifications: Made in six sizes 
‘ as : [ tro ( 12 wu Overall 

Operation: Will check thrust loads with strokes to 12 in ‘t 

to 1500 Ibs. on either im or out lengths to 6 in ary Ore 
1.385 i 1 14 in. rod diametet 

stroke and allow free movement of ? ~ & - _ 


Q-ring piston and head seals. Meets 


wm opposite stroke. Gives uniform feed 
| ~— PI AN and JIC specifications 


ind prevents chatter. Any portion 
of stroke can be controlled by posi 
tioning the adjusting nuts on the 
rod CIRCLE 302 ON TIME-SAVER CARD 


DIRECTIONAL VALVES .. . for 2000 psi 





Features: Rugged construction for psi. Flows 5 to 25 gpm. Valve bodies 
earth moving, material handling, can have up to 6 spools. Ports are 
igriculture, and industrial equip SAE O-ring straight thread. Built 
ment. Open-center parallel-circuit in relief valve and a separate check 
lesign allows independent or simul valve for each spool 


taneous Operation of cylinders or 
hydraulic motors. Good metering 
characteristics. Made with single or 
louble-acting hardened spools CIRCLE 303 ON TIME-SAVER CARD 





Specifications: Pressures to 2000 Continued on page 58 
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MARVEL Sidine 








SUMP TYPE 
(Cutaway) 








IN-LINE FILTER 


PM 











eee re 





Catalogs 
containing 
complete data 
available on 

request 


November, 1958 





IFILTERS 





For Efficient Filtration of- 
Hydraulic Oils 
Fire Resistant Hydraulic Fluids 
Coolants -— Lubricants 
Water 


OVER 800 
Original Equipment 
Manufacturers Install 

Marvel Synclinal Filters 


as Standard Equipment 


PROTECT EQUIPMENT 
INCREASE PRODUCTION 
REDUCE MAINTENANCE 





LINE TYPE 
(Cutaway) 





PRODUCTION ENGINEERS AND MAINTENANCE MEN 
: | zed the superiority VISIT OUR EXHIBIT 
= on all Booth No. 236 
8th National Plastics Exposition 
International Amphitheatre 
Chicago, Ill. 
November 17-18-19-20-21, 1958 








Meet J.I.C. Standards 


A SIZE FOR EVERY NEED 





IMMEDIATE DELIVERY! 


For further information, write, wire, or phone 
or use coupon below. 


MARVEL ENGINEERING COMPANY <. 
7227 N. HAMLIN AVE, de 
CHICAGO 45, ILLINOIS 

Phone: JUNIPER 8.6023 








| Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: (AH-I1) 
] Catalog #108—For Hydraulic Oils, Coolants, Lubricants 

| Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 

| Catalog 4400—For Fire-resistant Hydraulic Fiuids (Synthetic) 
| ] Catalog #30|—For Water 

| Name Title 
] Company 

] Address 

| City State 
! 


57 











used by one company... 


on one type application 





enough NYLAFLOW’ tubing 
to lasso the highest 
flying earth satellite! 


So what? Just this! Any company that uses 10 million 
feet of NYLAFLOW flexible tubing must be well 
satisfied with the results. And it certainly proves a 
point we've been making. For “down-to-earth” 
quality—uniformity you can depend upon 
NYLAFLOW pressure tubing gives you the most 
value for your investment. 


Whatever your problem—conveying air, gases or 
liquids—the characteristics of this tough, flexible 
polyamide tubing can more than justify its use. 
¢ High pressure rating at low cost 
e High resistance to flex and vibrational fatigue 


e Mechanically strong—resists abrasion and 
impact 
e Corrosion and chemical resistance 
e Serves wide temperature range: low as 100°F, 
up to +225°I 
e Is used with standard flare or flareless fittings 
e Light weight (1 7 that of copper) 
e Easy to work with... easy to install 
NYLAFLOW pressure tubing is available in 1000 
psi and 2500 psi short time burst strengths. Every lot 


is pretested for strength, resiliency, impact and cold 
brittleness. It is 100°;, proof pressure tested. 


NEW LITERATURE now available. Write today 


for more information on characteristics, properties 
and uses 


THE POLYMER CORPORATION OF PENNA. ‘ 
liary of T Po Corporatio ‘. 
Reading, Pennsylvania 


Export: Pe enco, Inc., Reading, Pa., U.S.A. 
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NEW 


PRODUCTS 





HYDRAULIC POWER PACK 
. «+ with built-in 4-way valve 


Designation: Model 620 


Features: Compact, completely in 
tegral with 6 or 12-volt motor 
ve and tank. Con 


trol lever can be remote operated 


( 
pump, 4-way val 


Valve has three positions including 


’ 
bh 





spring-return to neutral. Reservoir 
is aluminum and has a capacity of 
110 cu in. Working parts are total 
ly-enclosed for weather protection 
Motor is flange-mounted to one end 
of reservoir and 4-way valve to the 
other 


CIRCLE 304 ON TIME-SAVER CARD 


TIME DELAY RELAY 
... meeds no extra vertical 
space 

Designation: Type TMP 
Features: Saves Space in panels 


Eliminates grouping relays by siz 


Can be locat wccording to func 





tion in circuit which simplifies wir 
ing. Each pole’s two sets of contacts 
may be used for separate circuits 
even with opposite polarity. Front 
access for wiring. Melamine blocks 
make barrier between poles and re 
lays 


Specifications: Made in 32 varia 


Continued on page 60 
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Very often you can automate manufacturing opera- 
tions simply by applying Schrader air controls to exist- 
ing plant facilities 

Here’s a man with ideas who automated a complex job 


ncreased production, reduced unit costs, safely and easily 


without making a large capital investment. He did it with a 
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o divinvon of SCOVILLE 


QUALITY AIR CONTROL PRODUCTS 


YOU, T00, CAN AUTOMATE IT YOURSELF 
| ... WITH SCHRADER AIR PRODUCTS 


planned Schrader air control system. Chances are excellent 
that you can do the same thing— with Schrader air products 
Air can do an almost limitless range of work: automatic 
drilling, reaming, clamping and holding, shearing, forming, 
staking, grouping and interlocking assembly operations for 


quicker parts handling and assembly 





PROBLEM: Feed heavy wires into machine, shear off pieces, 
shape them, weld pieces together and eject as finished wire web- 
bing. Fast. Economically. Automatically. 


SOLUTION: Air Controls selected from Schrader’s complete 
line. Neat bank of valves—actuated by cams on master cam 
shaft—operate synchronized system. Clamps A feed wires to 
holding Clamps B as carriage moves back and forth. Counter- 
actuated valve F operates cut-off shear G after desired number 
of cycles. Wire C, fed from carriage D, is sheared, formed by 
dies E, welded to the other two wires 
RESULT: One man performs double the output of three men 
at a fraction of the cost of a new machine. 

Design it yourself! Schrader Air Control components—the 
most reliable self-contained power units—can help you adapt 


quickly to your manufacturing needs 


| A. SCHRADER’S SON «© Division of Scovill Mfg. Co., Inc 

| 456 voengeru.it Ave., Broontyn 3d, N. 1. 

j How do | start? How did others get started? Send me informative literature 
ond information about Schrader’s Automate-!t-Yourself Air Products 

| Nome Title 

| Compony 

| Address 
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_ 


SOLENOID VALVE close fitting parts. Suitable for low 
NEW ae packless temperatures in missile grout I sup 





PRODUCTS Designation: GV60-565 port Pi aaa 
Specifications: For air or gases « / 
500 psi and liquids to 1800 ps 
Ports are ', NPT or AND. Mack 
a it S ike ee Che ds with NEMA I, IV, VII, or IX 
f lels ive time delay of O Sec solenoid enclosure ' 
to 4 min with accuracy of LO ‘ 


7 
= 


' ; 
percent. Class B adjust 





sec min with accuracy of 


operating parts. No stuffing boxes VALVES 
r sliding glands to maintain. Tight P . 

- , ee gee . . « with de solenoids 
CIRCLE 305 ON TIME-SAVER CARD scaling On liquids and 


gases without 


Features: Made tn the shear-seal ce 


> cn 


sign which ts a self-aligning sealing 


ring im direct contact with a iin 


CIRCLE 306 ON yess-eaven CARD 
erce Contacts ited at V amps 
600 \ Features: Stainless steel body and HIGH-PRESSURE CONTROL 
HOLLOW ROD | 








F 
' 
et NPA ESPN S - 1F RPS ET ears slide. Metal-to-metal sealing 
. = 4 taces lap themselves with each of 
ies eration maintaining sealing qualities 
indefinitely 
Specifications: Direct solenoid 0; 
erated for pressures to S000 psi 
24, or 125v ck Mad mn shut-off 
diverter, 3 & 4-way flow patterns 
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FEATURING TWO-PIECE TUBULAR ROD DESIGN 
AIR CYLINDER 
... has built-in solenoid valve 


Features: Stainless steel body 


Three-way, normally-closed 


solenoid 
control valve mounted on blind end 


of cylinder. Mounting nut on front 





BHEW’s Hollow Rod Cylinders are two 
piece tubular rods that allow oil to flow 
through the rod in two separate ¢ hannels 
to operate double acting cylinders. You 


benefit from the use of tubular rods in — 
that such an pplication allows the cyl A 1 — 
inder barrel to be plain without port | A 
connections on the barrel surface and AE eee. 
permits anchoring of the rod in sta " j 
tionary position and the barrel to become 
the re« procating member 
e! ates hydrau nect ' end Valve parts can be replaced 
ylinder barre without removing cylinder fron 
especially successful for boom extender line 
ut-rigger 


Specifications: Bor« 1/16 in 


@ Hollow rod cylinders are partially constructed 
. aceiendl , S ) d 3 Cylinders ar 
WRITE TODAY! sround standard compone tena 1, 2, and 3-in. Cylit 
F 4 single acting spring return 
aan Mer of Ryereute Tell Us Your Design or Application Problems I . 
ylader Engineering We'll Work with You to Solve Them E ’ 
Reference Data saves p> 
hours of time in 4 


specitying cylinders. 78 CIRCLE 308 ON TIME-SAVER CARD 


dimensioned basic designs 





y 
seenelpervece |) BENTON HARBOR See! ENGINEERING WORKS, INC For more 
single-and . 
deste cing e 622 Langley Ave St Joseph, Michigar NEW PRODUCT reviews 
ws. = 


—~ . turn to page 130 
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AND SHIPBUILDING 


We at Keelavit a team of experts in the design, in- 


THE RECOGNISED AUTHORITY 


KEELAVITE ROTARY PUMPS & MOTORS LTD 


ALLESLEY, COVENTRY Telephone: Meriden 441 
CIRCLE 78 ON TIME-SAVER CARD 
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USEFUL 
LITERATURE 








OIL CONDITIONER and fil 


r which is portable and contains 
tis own pun p 1S covered ina data 
sneet published by Mayhew Prod 


( Los Angele Calif. The 

nits are made with four types of 

ements: adsorption for general 

ise, inert type for detergent oils, 
cleanable felt type for soluble oils, 


nad 4 le in ible porous bronze fi r 
CIRCLE 400 ON TIME-SAVER CARD 


with flexible 


CHECK VALVES 


seal seats for hydraulic and pneu 
service are presented in a 
riet p blished by Kepner Prod 

( .) mit, lil. It lists infor 
tion on materials of construction, 
pplications, port sizes, and oper 
in conditions for the check 


lves which are made in sizes from 
| in. The valve's soft seat 
ssures Zcfr i€ ik ive al low pres 


CIRCLE 401 ON TIME-SAVER CARD 


COMPRESSION PACKINGS 


of the sheet and rod type made 

n roll form or as pre-cut gaskets of 

natural rubber, synthetic rubber 

ompressed rubber and asbestos, 

nd laminations are featured in a 

£ pi duce 1 by E. F.H wehton 

( Philadelphia, Pa. \t is pre 

sented in easy-to-read form with 

p cking recommendation charts for 
various fluids 


CIRCLE 402 ON TIME-SAVER CARD 


per eva TUBING with 
nch internal finish is covered 
na cane technical data folder 
ivailable from The Bal ckh&V 
x Tubular Products Div. It 
xplains how smooth interior 
welded rbon steel tubing can cut 
sroduction time and reduce costs 
m manufacturing hydraulic cylin 
fers. Folder also expla ns the com 
panys ultrasonic inspection 


CIRCLE 403 ON TIME-SAVER CARD 


For your free copy of publications 
reviewed, fill in the reader service card 


SHAFT SEALS for rotating 
shafts on pumps, Compressors, tur 
bines, and engines are described 

booklet prepared by Syntron Co 
Homer City, Pa. It gives complete 
data on dimensions, specifications, 
and applications of the self-lubricat 
ing, pressure-balanced seals 

CIRCLE 404 ON TIME-SAVER CARD 


BOOSTERS . 
500-psi hydraulic pressure from 100 
psi air pressure are detailed in 

catalog announced by Davies Brot/ 
ers, Gladstone, N. J. It contains 
limensional charts and output 


that produce 


graphs covering the complete line 
The catalog also illustrates valves 
and other accessories used with the 
boosters 


CIRCLE 405 ON TIME-SAVER CARD 


HYDRAULIC CYLINDERS 

with bores to 16 in. and strokes to 
0 fe designed for mobile equip 
ment are shown in bulletin 121 
from Hannifin Co. Div. Parker 
Hannifin Corp., Des Plains, Lil. \t 
has a complete listing of all features 
of the cylinders and a section cover 
ing factors to consider in specify 
ing cylinders 

CIRCLE 406 ON TIME-SAVER CARD 


DIAL THERMOMETERS 

made of 304 stainless steel in angle 
and straight models are described in 
a bulletin prepared by W. C. Dillon 
& Co., Van Nuys, Calif. It gives a 
complete pth eg of the manu- 
facturing and calibrating techniques 
together with dial ranges for all 
models 

CIRCLE 407 ON TIME-SAVER CARD 


AIR COMPRESSORS vacu 
im pumps, coolers and preheaters, 
blowers, fans, and pneumatic con 
veyors are presented in a booklet 
announced by Fuller Co., Cata 
sauqua, Pa. Thirty photographs, sev 
en drawings, twelve schematic illus- 


trations and eight tables of dimen 

sions and capacities are included in 

the 12-page, two-color booklet 
CIRCLE 408 ON TIME-SAVER CARD 


DRUM-TYPE CONTROLLERS 
for timing electrical circuits 
are covered a catalog published 
by Seel) Instrument Co Inc.. Ni 
agara Falls, N.Y. It contains a com 
plete description of operation, use 
construction, installation dimen 
sions, specifications, and features of 
the controllers. Units are made with 
time scales from 10 to GOO see 


CIRCLE 409 ON TIME-SAVER CARD 


MANOMETERS ire detailed 
in a 24-page 
issued by King Engineering Cort 
inn Arbor, Mich. \t covers U type 


engineering guide 


well-type (single & multiple) and 
inclined-tube manometers, and ac 
cessory equipment. A section tells 
how these instruments operate and 
why they are 100° accurate 
CIRCLE 410 ON TIME-SAVER CARD 


CYLINDERS for air and hy 
draulic service are illustrated in 
three separate bulletins available 
from Bendix-W estinehouse, Aut 

motive Air Brake Co., Elyria, Ohto 
The bulletins give complete engi 
neering information including all 
dimensions parts lists. The cylin 
ders are made with bores from 
114 to 8 in 

CIRCLE 411 ON TIME-SAVER CARD 


GEAR PUMP variable dis 
placement type is explained in a 
leaflet released by Pesco Products 
Div., Borg-Warner Corp., Bedford 
Ohio. The pump’s operation is de 
scribed with 3-color schematri« 
drawings showing gear position at 
zero displacement and at full dis 
placement Included are suggested 
applications for aircraft, com 
mercial, and industrial equipment 
CIRCLE 412 ON TIME-SAVER CARD 


For more reviews of FREE LITERATURE turn to page 144 
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Snap-Tite’s “H’ Couplings are now factory- 
stocked for quick shipment to you, not only in 
the smaller sizes (below 1’’ ID) but in all sizes 
up to and including 3’’— in steel, brass, aluminum, 
and 303 and 316 Stainless Steel. And ““H’’ Coup- 
lings can be made to your order, up to 10” ID. 


Available with valves to give two- 
way or one-way automatic line shut-off, 
or without valves for straight-thru flow, 
*‘H” Couplings are built to handle high 
pressures in hydraulic and air systems. 

Recessed valve washers . . . fluted 
valve stems . . . valve stops with 
minimum flow restrictions . . . large 
inside diameter—allow maximum flow 


SNAP-TITE'S “H” COUPLING; ’ capacity with lowest pressure drop. 
P44 FOR SIZE, is THE See the Snap-Tite representative in 


your city or write for Bulletin 240. 
SMALLEST COUPLING WITH 


=" Sapte, ne. 


UNION CITY 1, PENNSYLVANIA 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


CIRCLE 119 ON TIME-SAVER CARD 
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FIGHT | “Dirty-Oi1 DOWNTIME” 


with NEW CFC 


onan-Crane K-type FILTER 


rates, full-flow or by-pass filtration, water-base 
nd additive hydraulic fluids 

The K-Type Cartridge, containing 13 pounds 

Type “T’’ Cranite (fuller’s earth), removes 


water, acids and asphaltenes as well as 
contaminants. Cranite is packed solidly in a 


cartridges 
mineral « metal container. K-Type Cartridge is recom- 
The Fl - 5 resin-impregnated paper mended for non-additive type oils and certain 
cartridge keeps hydraulic fluids clean at all synthetics. 

1 h Internal pressure valve is set at 


[It will not remove additives. Tough, 
ides over 6300 in Bracket allows for base mounting or mounting 


higl on side of machine. 


50 psl. 


paper prov 


urface. It Is de gned for 


For technical literat ne ces, write to Department 
; / i 





COMMERCIAL FILTERS CORPORATION Gee 
MELROSE 76, MASSACHUSETTS A 
PLANTS IN MELROSE MASSACHUSETTS AND LEBANON INDIANA 


with genuine Honeycomb Filter Selective filtration of oils ¢ water-oil 
Tubes for controlled micro- 


clarity of industrial fluid 


separator * magnetic ¢parators . 
pre-coat filters « coolant clarifiers ¢ 


MICRO-CL ARITY AT MINIMUM COST automatic tubular conveyors. 


CIRCLE 31 ON TIME-SAVER CARD 
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@ A LOGANSQUARE CYLINDER 


2 competitors’ cylinders 


» 


iT . Logansquare Cylinders 
---BUT LOOK AT WCga are made to interchange with other 


leading manufacturers’ cylinders 


BIG EXTRA PLUS VALUES 
Logan designs assure the service required for those extra-rugged applications. 


Over FORTY YEARS of cylinder manufacturing know-how. 


Built by CRAFTSMEN whose average service record with LOGAN is more than 
20 years 


Manufactured in a plant which applies the most modern production methods. 





i italia, 


LOGANSPORT MACHINE CO., INC. 
832 CENTER AVENUE, LOGANSPORT, INDIANA 





OF 
PLEASE SEND COPY OF CATALOG 
100 AIR CYLINDERS 0 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLS ROTOCAST HYD 
100 AIR-DRAULIC CYLS CYLINDERS 
100 AIR VALVES 750 SERIES HYD 


100-5 LOGANSQUARE CYLINDERS 
CYLINDERS [ AND 200-7 HYD 


100-6 ULTRAMATION VALVES 
CYLINDERS [) 200-6 SUPER-MATIC CYLS. 
300.2 PRESSES 300-1 CHUCKS 
FACTS OF LIFE ABC BOOKLET 
CIRCUIT RIDER 
TO 


NAME. = 








COMPANY 





ADDRESS __ 


re) 


we, 
TED eee ee ee 
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“Timely and informative” CLE f 


=.  TEXACO'S 
new 
» industrial 
oe . 1 service 
| movie 
so os , about... 


HYD #AULICS’ 


| a 
, From Pascal to the 


present, this new Texaco film 
tells the story of the 



















‘ 


discovery and development of 
hydraulic principles. It’s full 
of valuable information on the 
care of your hydraulic 
equipment — facts you may 
not know that can save you 


For information regarding 
FREE SHOWING to your 
plant or organization, 
write Hydraulic Film, 

Room 2006, The Texas 


thousands of dollars every year. 
Filmed in color and sound, 


this new 16mm Texaco 


] 


ind ty Company, 135 E. 42nd St., 
rita ali St 


rvice movie isa New York 17, N. Y. 


“must” for every cost-conscious 
plant engineer. (Running 


time: 25 minutes) 





LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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e By Maurice Beshouri, 


Th rticle was awarded 
APPLIED HYDRAULICS & 
r ones 


ANIFOLDS offer definite advantages in the de 
sign, fabrication, and maintenance of hydraulic 
circuits. Here's what they can do: 

1. Eliminate valve subplates which require 
that all valve connections be crowded in a small 
space and limit use of elbow fittings. Subplates 
are usually made of castings which are susceptible 
to porosity leaks 

2. Reduce the length of hydraulic tubing and 

number of connections. Oil passages are short 
ened, decreasing the pressure drop and volume of 
oil compressed during cycling. Leakage is mini 
mized 

§. Eliminate labor to cut out valve panels, 


reducing cost 


November, 1958 
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Drilled 
manifolds 


® manufacture e application 


Detroit, Mich 


However, manifolds are not a complete cure-all. 
They lack one of the principle advantages of sub-plates 
which are tapped for connections rather than the 
valve body. Any mistakes mean scrapping only the 
relatively inexpensive subplate rather than the valve. 
This advantage is lost when difficult tapping is done 
on a manifold. A single mistake in any of the manu- 
facturing operations mey ruin it. Scrapping a mani- 
fold because of bad pipe threads is expensive. If these 
threads become damaged or worn in use, the entire 
manifold must be replaced. Sometimes, however, the 
hole can be drilled out and an insert welded in place 
for new tapping. 

Manifolds often require complicated drawings. They 
are usually not flexible for future changes. 


@ Standard manifolds— Most conventional circuits 


can be manifolded with standard units, since 4-way 
valves are common to almost every hydraulic system. 
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FIG. 1. ALTHOUGH PANEL MOUNTING of valves is 
easy to design and fabricate, it introduces complex 
plumbing and many threaded connections. 


Standard manifolds mount any number of valves in 


sizes from 1x, through 114-in. 


Sometimes a standard manifold is easily modified 


to suit a hydraulic circuit. For instance if a check 
valve is required, it may be incorporated in the mani- 
fold by counterboring a seat and using a poppet from 
1 standard check valve. This eliminates a separate 
heck valve which would require a larger manifold. 


i globe valve can be incorporated by drill- 
and tapping the hole for a standard globe valve 
built manifolds meet the requirements of 


special hydraulic circuits. They cost more than stand- 
rd manifolds 


special 


because layout and machining are 


@ Design—There is no limitation to the size, mount- 
ing and shape of manifolds as long as the drilling can 


be done The rules to follow are: 


\llow at least 4 in. between long ‘holes, especially 


ts to eliminate cross drilling 


Take ad ige of the manifold thickness to mount 
vaives the side . 

Eliminate re-drilling for pipe taps by using the 
pr lrill during deep hole drilling. 








FIG. 2. THIS PANEL which is assembled from standard 
sections eliminates cut out valve panels and valve subplates. 


». Leave enough room between port outlets for elbow 
connections and tools. 

6. Use a letter or numbers designate every hole on 
all views of the drawing with a matching list to show 
sizes. Group the deep holes vations and color 


each elevation differently 


The thickness of a manifold depends on the loca 
tion of the cylinder outlet Thin with 
cylinder ports at the rear are the cheapest because 
This is sup- 


ports. units 
they can be made from cold rolled steel 
plied in mill stock sizes with tolerances of .005 in. 
A block is sawed off from stock which has the proper 
width and depth. Only the mounting surface for the 
Finish should be 30-50 
micro-inch. 1 he ends can be squared on a shaper. 
both 


and 


valves has to be ground. 


Locating the cylinder ports at one side or 
sides of the thickness 
usually requires hot rolled steel. For example, a mani 
fold for four, *4-in. 4-way valves with cylinder ports 
at the sides is 4%-in. thick. With rear outlets, it is 
21%-in. thick. With hot rolled steel, the 

block must be flame cut from a mill stock plate. All 


manifold increases the 


manifold 


surfaces must be cleaned, squared, and_ finished. 
These processes almost double the pi ice. 
In some cases when the cylinder port is drilled 
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FIG. 3. MOUNTING VALVES directly on reservoir is an 


improvement towards compactness, but does not solve any of 
the problems of external hydraulic plumbing. 


FIG. 4. THICKNESS OF MANIFOLD depends on location of 
cylinder ports. These are brought out one side of manifold 
at left, and both sides of manifold at right. Ports at rear give 
thinnest unit. 


FIG. 5. STANDARD MANIFOLDS accommodate 4-way valves 
and fit most cireuite. Unit at left mounts on reservoir top. 
Flanges on manifold at right permit panel mounting. 


straight throu ir back outlets, it will interfere with 
the long tank or pressure holes. Off-setting the cylin 
der hole relative to lon n of the valve cylinder 
port makes it possil o clear the deep pressure Or 
tank holes. Some es long connecting hole can 
be offset relative » the center line of the valve port 
location to clear s ‘ her holes which would inter 
fere otherwise 

In compli ited manifolds, instead of scattering the 
inner connecting holes, it is better to group them in 
different levels relative to the surface. This minimizes 
set-up time for deep hole drillin One setting Is re 
quired for all holes which are located on one plane 
whether horizontal or vertical. Also, grouping the 
holes in levels simplifies the manifold layout 
e@ Mounting-—Two drilled straps welded to the back 
of a manifold is the simplest mounting. Pressure, tank 
and drain lines are connected to the top or bottom of 
the manifold. Welded flanges permit panel mounting 
Ihe manifold body projects through a cut-out in the 
panel. This is suitable when other valves must be 
mounted on the panel All cylinder ports, pressure 
tank, and drain lines are accessible from the rear. 

Another stvle of mounting is directly on top of the 
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reservoir. The tank and drain lines are connected with 
pipe nipples through the reservoir top covet 

e@ Drilling—Twist drilling limits the manifold size 
because of drill wandering. A hole of 10 to 12 in. will 
wander as much as 14 to %g in. A 20-in. manifold can 
be twist drilled from both ends without objectionable 
drift as long as it does not affect the function of the 
manifold. But a drift of 44 or *¢ inch means that the 
designer must allow sufficient clearance. This makes 
the manifold layout harder. Either angle drilling or 
off-setting are necessary, since the long hole must be 
shifted away to provide the clearance to connect it to 
the valves. Either of these methods requires large: 
steel stock, and angle drilling requires expensive 
fixtures. 

The big advantage of twist drilling is that it usually 
does not require special machines or tools. A radial 
drilling machine and the proper drills are all that is 
necessary. 

The answer to drill wandering is deep hole drill 
ing. Holes longer than 40 in. can be drilled with a 
concentricity of 005-008 in. Long holes produced 
by deep hole drills have a high quality of surface 


smoothness and straightness at high feed rates Deep 











FIG. 6 DEEP HOLE DRILLING MACHINE for making manifolds was built from boring mill. It drills 40-in. 


holes, 1%-in. diameter with concentricity tolerance of + .008 in. 






hole drilling lowers costs by speeding drilling opera pulley and belt by a fluid motor. Belt tension is con 
tions. The tools have long wear life, but they are ex trolled by an air cylinder. A 20-hp hydraulic power 
pensive. unit having a double, 16-gpm pump powers the spindle 
@ Deep hole drilling machines—They are custom fluid motor as well as the table feed which is also 
built, expensive, and not easily adaptable to other driven by a fluid motor, 

machine-shop operations. Unless the machine is used Flow control valves vary the speed of the spindle 
frequently for manifolds and similar components re from 150 rpm to 7000 rpm. Table speed is controlled 
quiring deep holes, it is difficult to justify the in for proper feed. The spindle head is positioned ver 
vestment tically by a hydraulic evlinder. 

Our company built a machine for drilling holes to @ Finish—Fxternal leakage is either under the valve 
\% in. diameter and 40-in. long with a concentricity or through the pipe taps. Any grooves under the valve 
tolerance through the entire length of +.008 in. The O-ring are possible leakage paths. Furthermore the 
machine was originally a boring mill. We added a expansion and contraction of the O-ring gives a pump 
high speed spindle (7000 rpm) driven through a ing action. 


Finish on the valve mounting surface should be 
below 50 micro-inch. The mounting should be ground 
after all drilling is completed. If the piece is hot 
rolled steel which is finished first for locating the holes, 





WHICH MANIFOLD? 


Big advantages in favor of drilling are economy and 


the mounting surface should be re-ground. Holes 
must be smooth and accurate before tapping. The tap 


simplicity of production. It does not require special 
should be checked frequently with a gage. 


manufacturing processes or highly skilled labor. 


Aluminum manifolds save considerable weight and + Testing Every completed manifold must be care 
drilling time, and they do not rust. But they are sub fully tested for internal or external leakage. Thorough 
ect to leakage because the softness of the metal testing is especially important for twist drilled mani- 


makes it hard to control the pipe teps. Aluminum . : 
PIP P eget folds because of drill wandering. The usual procedure 
alloy does not withstand as high pressure as steel 

and the manifolds are recommended for pressures be 
ow 2000 psi at 2000-psi. A pressure gage should be mounted at the 


is to mount the valves on the manifold and cycle them 


tank and drain line connections because slight leakage 
vvyY 











mav not show on the main pressure gage. 
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How to 


manifold a 


feed unit 


e By H. Brems, 


/ f Via 


CYLINDER, MANIFOLD, AND VALVE PANEL are 
mounted together with O-ring seals. Cylinder end-block 
manifolds fluid to the head end, and through a tube 


to the rod end. 


LIMIT SWITCHES sense position of the feed unit to 
stop it at each end of its travel. Adjustable cams actuate 
the switches as well as the valve panel control which actu- 
ates the valve through a link. 

WORKING DRAWING for the manifold uses three sec- 


tional views to show hole location. The block is drilled 


from a dimensioned version of this drawing. 





connection 


feed units which drill 


ee transfer lines which stretch through a plant are 


made up largely of hydraulic 
ind bore the work as it passes along 
which 
units is multiplied many times. That’s why Expert's mani 


fluid 


standard 


ream, Every 


can be eliminated in these 


successful in eliminating leakage 
vvy 


folded unit has been so 


Study the photos and drawing to see how it’s done. 




















SECTION THRU LEVEL I 


screws 


Outer pipe 











SECTION THRU LEVEL IT 

















HYDRAULIC ELEVATOR simplifies handling heavy, ders and power unit. Cylinders have a stop tube welded 
bulky axle-wheel sets, Centering machine is located in to inside of rod end cap to limit upstroke to 19%, in. 
pit. Wheel sets are rolled onto elevator which lowers Elevator operation is electrically interlocked with center- 
them into machine. Center photo shows elevator cylin- ing machine. 


Fluid motors keep loading 


@ By Joseph Aprile, Design Engineer Baldwin-Lima-Hamilton Corp., Hamilton, Ohio 


article received honorable mention in the a matching set of rails. The elevator has a slight de- 

eal 7 see Hydraulics & Pneumatics Prize pression at its center to locate the wheels as they are 

rolled on by hand. After the axles are centered, the 

With the relief valve set at 200 psi, and a short wheel set is rolled out of the platform onto the opposite 
set of rails. Eliminating cranes and slings saves time 

duty cycle, low efficiency of a meter-in circuit The hydraulic system which raises the elevator has 


to equalize the flow of oil to two 8-in. evlinders, so 


was no concern on this machine. Mechanically that the load is maintained reasonably horizontal dur- 


coupled fluid motors make an accurate flow ing raising and lowering. This is done by dividing flow 

with two fluid motors, mechanically coupled together. 

divider. \ needle valve. whch is just cracked open, connects 

the head ends of the cylinders and allows a small bleed 

R AILROAD axle-wheel sets must be removed from at the end of each stroke to make up for any difference 

the cars after a period of service and re-centered at in flow. Rapid advance is accomplished with a differen- 

the ends. Their weight varies from 2000 to 4000 Ibs tial circuit when the Up solenoid is energized. Oil from 

ind they are bulky. An eastern railroad solved the the rod ends of the cylinders is directed to the pump 

handling problem by locating the centering machine in port of the 3-position valve to join pump flow. The 

1 pit below the floor level. sLoW solenoid is energized near the end of the stroke, 

Wheels are rolled on a set of rails from the outside forming a bleed-off circuit and diverting part of the oil 
vard into the building, and onto a loading elevator with to tank through a needle valve which adjusts rate. 
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FLUID MOTOR ARRANGEMENT is shown at right with 
needle valve connected between their outputs. This is 
opened slightly to make up for any difference in flow to 
the cylinders and level them at the end of the stroke. 


elevator level 


lo lower the elevator, the DOWN solenoi 

ized directing pump delivery to the red ends of the 
cylinders. The fluid motors meter the oil out of the 
head end to kee p the elevator level. The counterbalance 
valve prevents over-speeding. and the elevator lowers 
at a speed depending on pump volume. Cushions at the 
lower ends of the cylinders slow down the elevator at 
the bottom of its stroke 
@ Machine operation The centering machine is 
hydraulically operated, and its cycle is fast advance 
slow feed for centering, time delay, and rapid return 
to starting position 

Before a wheel set can be rolled onto the elevator 
both centering heads must be back all the way to the 
start position, and the chuck jaws must be open. The 
elevator can then be raised to loading position. The 
operations are electrically interlocked, so it is in 
possible to raise the elevator unless these sequences are 
followed. Once the jaws are clamped over an axle. the 


elevator UP buttons are dead vvv 
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22-GPM PUMP SUPPLIES elevator system which drives 
cylinders up at fast speed of 80 ipm with differential 
cireuit in effect. Slow up speed is adjusted with needle 
valve controlling bleed-off fluid. 

















Billet pusher 
cylinder 





HOLLOW CAST BILLETS ARE LOADED on tray at right of machine. Billet pusher ecvlinder moves them into 
earriage through chain and sprocket arrangement. After chucking, feed cylinder retracts to draw work into 
rotating cutter. 





Saving power with 
pressure-compensated pumps 


° By CG. A. Mitchell, Lombard Corp. Youngstown, O/ 
and Frank M. Magyar, Ss. G. Morris Co., Youngstown, Ohi: 


USHBUTTONS control each operation of a special erse of the work to the cutter, they compensate one 
p nachine designed to core a hole in an aluminum at 150 psi or 750 psi depending on the operation 
et before extrusion. Because the pushbuttons can The other is compensated at 950 psi. This insures that 
nly be actuated when the operator is ready, pump the pumps will deadhead at the lowest practical pres 
pressure could remain high while a cylinder was held sure, 
ot its extreme positions. With a fixed displace @ Machine background Ihe billet corer was de 
ment pump, fluid would pass over the relief valve at veloped to meet requirements in extruding aluminum 
high pressure wasting power and creating heat. tubing. A billet must have a hole concentric with the 
Engineers at Lombard Corp., Youngstown, Ohio. outer diameter and with the correct surface finish 
who designed the machine eliminated this waste by Drill presses, boring mills, and lathes served the pur 
ising pressure-con pensated pumps, and then went a pose for ma hining smaller billets, although concen 
step further with a 2-pressure pump control. Using tricity was a problem. As billet size increased with 
two pumps t et the required 40 gpm for rapid trav larger presses, these machine tools could no longet 
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900 psi 
for feed 








20gpm 
950 psi 
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PUMP OUTPUTS COMBINI 


justable throttling orifices in the pilot lines controlling spool shifting speed for smooth starting and stopping ac- 


tion of evlinders. 


handle the job. and the wasted metal in drilling 


solid billet was too costly 
Larger billets 


have to be cast hollow, but the 


hole is too rough for extrudi without further n 
chining. This would require some of the largest ma 
chine tools in the country, plus special transfer equip 
ment to get the billets into and out of the machine 
This is the background in the development of the 


Lombard billet corer which has accelerated the pro¢ 


hollow cored 
longer the bottleneck it used to be 
2500 |b 


ess, of! producit billets so it is 


up to 
It deposits ther rm the 


hae hine 
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insid 


It handles billets 
each from standard transport pallets 


removes the core 


through valve J whea pressure at pump | reaches 250 psi. Valves J and P have ad- 


All evlinders except clamps have non-adjustable cushions at both ends. 


then returns them to another transport pallet, ready 


for heating and extruding. Its capacity is 5 billets 
per hour for boxes 20 inches in diameter and 50 
ie hes long 

Billets are 


as finished billets are removed. One row of 50-inch 


indexed into the machine one at a time. 


billets or two rows of 30-inch billets can be handled by 
adjusting the out position of the billet pusher. 
With the billet on a load 


ing pallet, the operator presses a LIFT switch. This 


@ Operating sequence 


energizes solenoid 1 which locks in through a relay. 
The pressure control of pump 2 is also energized so 


this pump will deadhead at 750 psi. The pump de 


15 
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HOW THE PUMP CONTROL WORKS 


SAVING POWER 





livers to the LOADING TRAY cylinder 
to extend it and deposit the billet 


on the loading trav. The ope rator 


High pressure 
adjustment 







Low pressure 
odjustment 
then pushes a DOWN switch which 
de energizes solenoid l and lowers 


the LOADING TRAY cylinder. The 


compensator control of pump 2 
ilso de-energized, so that the pump 
deadheads at 150 psi requiring 


very little power, but providing 





2) 


valve pilot pressure. 

When the operatol pushes the 
IN switch, solenoid 2 is actuated 
extending the BILLET PUSHER cyl 
inder and pushing the billet into 


the carriage The compensator 





control of pump 2 is again ene 
gized for this operation, so that 
the pump car develop the required 
(OU-psi pressure 

Pressing a CLAMP switch actu 
— 






ites solenoid 4 retracting the three 
CLAMP cylinders and chucking the 
. Courtesy Racine Hydraulic & Machinery, Inc 
work in position for machining ee sa i ae 


Chis also energizes the pump com The solenoid pump control is mounted on a pressure compensated 
vane pump. With the solenoid de-energized, pressure oil bleeds from 
the pump pressure chamber through orifice A, passage D and Port C 
to tank. Since no pressure is built up in the governor chamber, the 
pump shifts to near neutral position, (deadheads) at the setting of its 
compensator spring. When the solenoid is energized, pressure fluid as- 
sists the compensating spring of the pump to increase the pressure at 
which the pump deadheads. Passage D is then blocked, forcing oil from 
orifice A, through passage E, and the adjustable relief valve to drain 
This allows pressure to build up in the governor chamber to put the 
pump in high pressure range. Pressure developed by the pump is ad 
justed by the relief valve. Minimum pressure setting is 100 psi. Maxi 


pensator which remains energized 
during the following operations 
until the work is unclamped. The 
billet is centered by 3-jaw chucks 
whose jaws are operated together 
'y an internal ring gear. pinion, 
and rack arrangement. ( lamping 
jaws have 5 settings which may 
handle any size from 12 to 26 in 


OD and 20 to 50 in. length mum pressure setting is 1000 psi 


Only two sets of jaws are used 
to clamp any one billet. 
During the clamping and loading operations the changes from rapid advance to feed. Since a pressure 


full volume of pump l is unloaded to the reservot of about 900 psi is required to feed the work into the 


through the open-center. 4-way valve J cutter, pump 2 deadheads (at 750 psi) and only pump 
| supplies this operation. 
@ Speed control—When the operator presses the 


, oO , ; . . "SSCS ; I 
RAPID ADVANCE switch. solenoids 6 and 8 are enet lo return the work, the operator presses a RETURN 


switch which energizes solenoid 7. Both pumps deliver 


ized. and the FEED evlinder retracts to advance the 
to the head end of the FEED cylinder on a differential 


work to the cutter. Sequence valve H opens to allow 
deliveries of both pumps to combine. Fluid from the circuit for rapid return of the carriage. W hen the 
head end of the cylinder passes to tank through flow carriage reaches loading position, a limit switch de 
ntrol valves N and L which regulate the rapid ad actuates solenoid 7. Pump I is unloaded to tank 
ail through valve J and pump 2 continues to deadhead 
In manual operation, a limit switch is actuated just at (00 psi. 
efore the work reaches the cutter and solenoids 6 The work is unclamped by pressing an UNCLAMP 
nd & are de-energized to stop the work. The operator switeh which actuates solenoid 5 and deactuates sole 
then presses the FEED switch to actuate solenoid 6 al noid 4. Solenoid 5 remains actuated as long as the 
wing the FEED cylinder to retract at feed rate dis button is held. When it is released, the compensator 
charging its head end fluid through flow control valve control of pump 2 is also de-energized until solenoid 3 
V. This val s pressure compensated to insure con is actuated to retract the BILLET PUSHER cylinder. This 
stant feed rate regardless of load variations solenoid remains actuated until the carriage trips one 
Any feed from 0 to 60 ipm can be obtained. In of two limit switches at the end of its stroke. These 
iutomati peration thie feed rate automatically are selected according to the billet length vvv 
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Braking a conveyor hydraulically 


e By Joseph B. Wiley Jr. “ I Products, Inc. New York, N. ¥ 


PROBLEM: Design a hydraulic system to brake 


a conveyor at each stop. 


e Speed of the conveyor, 5 ft/sec. 
@ Moving weight, 400,000 Ib. 


GIVEN: 


e Stopping time, 8 to 10 sec. 


KETCHING out) the reuit, we drove the pump Since the pump had to run at 1200 rpm to absorb 
through a spe nereasel d had it deliver t (0 hp. we had to use a speed increaser from the con 
a relief valve which permitted settir ultput pres veyor pulley. The 36-in. pulley which drives the in 
sure. This pressure regulated the deceleration of the reaser has a circumference of 113 in. With the con- 
nveyor. A 2-way solenoid valve in the relief valve veyor speed of 5 ft/sec, the input to the increaser is 
venting line is actuated to unload the pump whet 2 rpm. The increaser must have a nominal 1:40 ratio 
the conveyor is running. Deactuating the valve forces to give the output of 1200 rpm. 
the pump output through the relief Since the energy absorbed in stopping the conveyor 
lo determine pump size, we first calculated the ippeared as heat in the oil, we had to determine how 
energy which had to be absorbed to stop the conveyor nuch oil was required to keep a reasonable tempet 
This was ature, 
My Wy Using the factor of 778 ft Ib/BTU, the 155,500 ft 
E= , = ~ lb which are absorbed in stopping the conveyor each 


time show up as 200 BTU in the oil. Figuring on a 50- 


_ — 155.500 f Ik al reservoir, and taking the specific gravity of oil at 





64.4 i&. this gives 326 lb of oil. With a specifi heat of 
The pump’s energy absorbtion is its average horse oil of 1 BTU/lb/F, the temperature rise in the 
power consun plion ultiplied by the time it is driven reservoir would be 
Since each horsepower equals 900 tt Ib/sec. in 8 see- b 
onds 4400 ft lb/hp are absorbed. Dividing this into the °F = —— x BTU/Ib/°F 
155.500 ft lb which must be dissipated, gives a re BTU 
quirement of 35.3 hp to stop the conveyor in 8 seconds 326x 5! 
If we assume a constant-torque load, the actual = — = 832 
horsepower would decrease linearly, so that it averages 200 
35.3. Therefore it would have to start out at 70.6 hp This temperature rise seemed reasonable based on the 
We selected a pump whi h delivers 35 gpm at 3000 psi frequency of stopping the convevor. vvv 
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THIS 16-IN, SENDZIMIR MILL, at the Forestville, Conn. plant of Wallace 
Barnes Steel Div., Associated Spring Corp., is one of about fifty in use in 
this country. Hydraulics plays large part in making these mills accurate. 


Hydraulics plus gear train makes 


precision servomechanism 


e By Andrew J. Beck and Robert F. Hargraves 


SENDZIMIR mill work-roll cluster is built into a one-piece housir 

It’s rigidity and the heavy backup rolls, which support the work 1 
for their full width. keep the thickness of the rolled strip almost perfectly 
uniform across the full width. Figure 1 shows the roll cluster and the con 
parative size of the 1',-in. diameter work rolls and the backup rolls 

The phe to also shows the bearing rolls. Thev have eccentrics keyed to 
them. When the bearing rolls are rotated by hydraulic cylinder-driver 


racks and pinion teeth, visible in the photo, eccentric motion ms trans 


Ils 


Anprew J. Becx. Assistant to the Chief Engineer 
Farrel Foundry and Machine Co Waterbury. Conr 
Plant Engineer, Wallace Barnes Steel D Sssociat 


Cy/ 
Follow valve Screwdown cylinders 


Cam. 


Feedbock 
MF geor train 


FIG. 1. ROLL CLUSTER of 


a Sendzimir mill, Rack 
and 
pinion 


Fig. 2. HYDRAULIC CIRCUIT 
for positioning work rolls on a 
Sendzimir mill. 
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DESIGNER'S CHECK LIST 








P 
Leak proot oil seals 


PUMPS — — — pEVELoP OIL HYDRAULIC POWER 
1500 PSI—2 to 100 gpm—continuous duty operation 
2000 PSI—12 to 36 gpm—continuous duty operation 


MOTORS — — UTILIZE OIL HYDRAULIC POWER 
1500 PSI 2 to 68 hp—continuous duty operation 
2000 PSI —12 to % hp—continuous duty operation 














2000 PSI 


DIMENSIONAL DATA (Approx.) 


Gear roller bearings 








C SERIES 


4” + gw 





1500 PSI OD SERIES 


5444/4 gw 





J SERIES 





1” + gw 














2000 PSI 








PETZ] pumes 


| AVAILABLE 
GEAR 
WIDTHS 


+ - 


Cc 
SERIES 
D 
SERIES 
EN ake Poze 

SERIES | ) 


2000 PSI 


AVAILABLE | 
GEAR 
WIDTHS 
}! 
91/,' 


» & 





36H 
SERIES 





it 
3" 


SPEED 
(RPM 


600 
] 200 


1800 


SPEED 
(RPM 
600 
1200 


1800 


—4+—_— 


OUTPUT PER INCH 
OF GEAR WIDTH 
gpm at discharge pressure psi 
500 1000 1500 


3 1800 ) 
»~ av s ‘ 
—_—__+——_——__+- ——— 


; 
| 


| 


PUMPS 


| OUTPUT PER INCH 
OF GEAR WIDTH 
| (gpm at discharge pressure psi 


| 1000 1500 2000 


5 





*When fitted with socket head cap scre 


36H sERiEs| 642"+ gw 


ws 


head cap screws add thickness of head 


ced with hex 





= gear width 





tual performance data for pumps and motors havir 


ne inch can be 


red gear width 


MOTORS 


ram sl Aa | 
computed by multiplying value 


ac 


=: _—_— 


INPUT PER INCH 
OF GEAR WIDTH 
hp at discharge pressure psi)| 
tala) raalal 1500 


| 
SPEED | 
(RPM) | 


INPUT PER INCH 
OF GEAR WIDTH 
(gpm at input pressure ps: 


600 1000 1500 


ear width other than 


tahlec d 
ables by de 


OUTPUT PER INCH 
OF GEAR WIDTH 
(hp at men Te psi) 


600 1500 





600 
JU 


1000 
1500 


‘ , 
4 
) 


l 5 
11 74 77 
9.6 10.4 10 


08 14 2 


3 





600 
1000 
1500 








2wlOwn 
= yOlumwno 


INPUT PER INCH 
OF GEAR WIDTH 
(hp at discharge pressure psi) 


1000 1500 2000 


600 
1000 
1500 





— ps 
“~~ © WO w oo 


Noe 


MOTORS 


SPEED 
(RPM) 


INPUT PER INCH 
OF GEAR WIDTH 
(gpm at input pressure psi) 


800 1200 2000 


OUTPUT PER INCH 
OF GEAR WIDTH 


(hp at input pressure psi) 





] 15 3.9 
i.e: 2.8 
3 18.9 


| 200 19 








600 
1000 








1600 





* not recommended for 1” or 2 


gears at 1600 rpm 
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HYDRAULICS PLUS GEAR TRAIN 





motion is transmitted through the intermediate 
rolls to vary the spacing of the work rolls. Both 
top and bottom bearing rolls may be moved for 
setup Only the top, or screwdown, ‘rolls are oper- 
ited during rolling. A hydraulic servomechanism 
maintains constant roll spacing by positioning the 
top rolls 





Planet gear revolved 
oround com geor by 
rack and pinion 














— 





— 


Driven by 
cylinders 
through rack 
and pinion 



































oll VF 


a 


Worm geor driven 
by hydraulic motor 





@ Hydrauic Servomechanism— Circuit diagram 
of the hydraulic servo, Figure 2, shows the two 
pumps. The larger feeds the servo or follow valve; 
the smaller feeds a hydraulic motor through one 
of two solenoid operated, 4-way valves. Two valves 
are used so the operator may pick fast or slow 
screwdown speed for setting up. Needle valves in 
the pressure lines to the valves adjust the speeds. 

The feedback gear train, shown in section and 
schematically in Figure 3, controls movement of 
the servo valve plunger. When the hydraulic motor 
is driven, the internal gear drives the planet gear. 
This rotates the cam gear and cam. As the cam 
moves, it displaces the servo valve plunger, Figure 
4. Movement of the valve plunger directs oil to 
move the screwdown cylinders which drive the 
rack and pinion to orbit the planet gear about the 
cam gear. 

These two inputs have the total effect of return 
ing the cam and valve plunger to their original po 
sitions. The screwdown cylinders, of course, move 
to do this. So, by selecting the right solenoid, the 
operator is able to move the cylinders at high or low 
speed for setup. With the rolls the right distance 
apart, the hydraulic motor is stopped. Phen, whil 
the strip is being rolled, any tendency for the rolls 
to change their spacing makes the rack and pinion 
move the cam and servo valve to correct. 

The differential pressure gage between inlet and 
outlet lines to the screwdown cylinders lets the 
operator tell when the rolls touch the strip because 


the pressure suddenly increases www 











FIG. 3. SECTION AND SCHEMATIC of the feed- 


back gear train, 


FIG. 4. SECTION OF THE SERVO or follower 


valy e. 





Pressure 














To bottom 
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V/ ICKERS. OIL HYDRAULICS 


BUILT AROUND THE WORLD 


{oy Nicwens O] 


MOTOR HYO 











STEIN-ATKINSON-VICKERS 


Sema. wunee ETE HYDRAULICS Lro 

We es 
arm . REGIS TEREC 
VICKERS-~ SPERRY oF CANADA a | os P3000 | VicKers 


ee 
SPERRY GYROSCOPE C >; 
BRENTFORD MIDOLE SEX 
LICENSEE OF 
VICKERS INC OE TRONT 


WickeRS . asseme:y °F _— - 
WAICKERS “oo =i h esICKERS 
REDUCING VALVE mse cramer im G DRUCK-EINSTELLVENTIL 
ms eee MIN. 25 MAX 1000 ’ DRUCKBEREICH 
a att oo zzz 
VICKERS INC DETROIT, USA VICKERS HYOR BAD HOMBURG FF 
as LIZENZ VON VICKERS INC 























Vickers 


INDUSTRIA BRASILEIRA 


wICKERS VANE PUMP VICKERS HIDRAULICA S.A 
Co _ es ; - 
FG. NOGEEEEEBOA TE GEES 


TOKYO KEIKI SEIZOSHO co LTO. 


COCL OSI VE is 





© —Vicwens unr THESE NAMEPLATES 

* WR DETROT uVBRAUUGS Pry UT MEAN WORLD-WIDE 
AVAILABILITY OF SERVICE, 

PARTS AND UNITS OF 

When you use Vickers hydraulics, you can send your feie) tj) ua, peels) Vane 


machinery almost anywhere in the free world with assur- 
ance that consistent quality service units will be available. 

Vickers manufacturing facilities, as indicated by the name- 
plates above, are strategically located convenient to indus- 
trial centers around the world. Vickers consistent quality and 


parts interchangeability are maintained through a systematic FOR FURTHER INFORMATION 
program of inspection and test by the parent organization. PLEASE WRITE FOR BULLETIN 5500 
Any component built in one plant will be compatible with VICKERS INCORPORATED 


Division of Sperry Rand Corporation 


INTERNATIONAL DIVISION 


Administrative & Engineering Center 
Detroit 32, Michigan 


components and systems from all other plants. 
These are added advantages to you when you specify 
Vickers hydraulics on your machinery for export or for 


your machinery built overseas. 


inufacturing s and Service in: AUSTRALIA » CANADA « ENGLAND « GERMANY « JAPAN « UNITED STATES 
Sales and Service in: BELGIUM » BRAZIL « DENMARK « FINLAND « FRANCE « HAWAII « ITALY « NEW ZEALAND « NORWAY « SOUTH AFRICA « SPAIN « SWEDEN 
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AIR SYSTEM layout shows location of devices 
that insure clean dry, properly lubricated com- 
pressed air at the work cylinders. 


Governor 


COMPRESSED 
A/R 


Moin line 
filter 


.. Moisture ond 
contaminants 








Automatic 
fank drain 


POMpressor 


Pitch of line 
"10" 











Lines to other fools 


Seporotor 


Air filter Sump drain 


Regulator 
J % Lubricator 


z VO- ' 


Automatic 
filter 


MACHINE 
TOOL 








Drop leg drain 


Most machine builders put filters on their pneumatically 


powered equipment. These can't be expected to remove all 


contaminants that form in the compressor and main headers. 


Take care of your air 


* By Don Ww. Benner, Wilkerson Corp., Englewood, Colorado 


LEAN compressed air begins at the air compres- 
sor. Does the compressor suck in heated air from a 
Does it bring in extra moisture from a steam 
Does it suck in dirt from a cleaning or 
machine operation? Has the compressor got an ef 


lurnace 


operation / 


ficient filter and is it cleaned regularly? These ques- 
tions must be asked if trouble in compressed air lines 
is to be avoided 

@ Trouble at the air tank—Contaminants get 
sucked into the tank. Every 9% cubic feet (roughly) 
of dirty atme 
cubit foot of adiabatic compressed air, and the tem 
perature is raised to as much as 485°F (at 100 psi in a 


spheric air is squeezed down to make one 


igle-stage compressor }). Moisture is added to this 
foot of compressed dirt, fumes, oxygen, nitrogen 

and argon at this high temperature. On a day that has 
1 relative humidity of 60% and a temperature of 70 

each cubic foot of atmospheric air contains about 5 
grains of water. Since a grain equals .007 pounds, 


} 


in a cubic foot of atmospheric air there would be 


035 pound of moisture in vapor form. Squeezing 91 
of these atmospheric cubic feet into one cubic foot of 


compressed air, brings the moisture to about .3 pound 


plus the dirt, oil by-passed from the compressor crank 
case, and other contaminants. The 80-gallon air tank 
used in so many shops, has at 100 psi about 100 cubic 
feet of free air, containing 3 pounds of moisture or 
about .4 gallons of water. What a horrible mess this 
can all amount to when mixed with the dirt and 
fumes at high temperatures! Getting rid of this goo 
should start at the tank after everything has been done 
to prevent it at the compressor intake 

Put an automatic tank drain on the tank so that 
when there is an accumulation the tank is purged. 
If the tank is not drained several times a day, it could 
fill up so that air storage capacity is lost and the com 
pressor runs longer, wasting power and causing wear 
Tank drains quickly pay for themselves. 
@ Main line filter—Some moisture stays in suspen- 
sion and moves out to the main lines. Aftercoolers are 
some help but usually they are not enough. They do 
not remove micronic partic les, fumes, o1 compressor 
oils, and they permit these to circulate to the machines 
in their worst form: dry. 

Good protection is provided by a single-unit, 2 
stage separator-filter with an automatic drain installed 
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New Design Versatility 


~” ROTAC, 


Compact, powerful Rotac Torque Actuators 
have a wide range of applications 


ROTAC Rotary Torque Actuators consist of a 
cylindrical chamber containing a stationary barrier 
or shoe, and a central shaft with a fixed vane. With 
fluid or pneumatic pressure applied to either side 
of the vane, rotary movement in the opposite direc- 
tion is obtained; power can be doubled by using 
double-vane shafts. One moving part insures long 
life and low maintenance. 

Rotac Actuators can be mounted vertically, 
horizontally or at any angle, with the housing held 
stationary or with the body rotating around the shaft. 

Wherever you need motion—powerful, easily 
controlled rotary action in compact form—Rotac 
Actuators simplify design and provide unlimited 
possibilities for use in various applications. 


N DATA 20 PAGES 


BOOK 


Contains everything you'll want to know about 
ROTAC—How it works « Control +« Typical applica- 
tions and special uses « Installation details « Dimen- 
sions « Torque ratings + Helpful ideas for using 


MOBILE EQUIPMENT—A compact ROTAC Torque 
Actuator swings this truck-mounted crane boom in a 


ROTAC Actuators in your operations. 


280° travel arc; it's controlled through a 4-way valve. 


MACHINE TOOLS — Automation ma- 
chine for boring and grooving piston 
wrist pin holes uses ROTAC Torque 
Actuator for positioning the orienting 


arbors. 


FOUNDRY MACHINERY —Ex-Cell-O 
Model HN-66-1V ROTAC Actuators 
supply the motive power for turnover of 
this 


the core-box on semi-automatic 


shell core blower. 


CORPORATION 


58-15 


November, 1958 


GREENVILLE PLANT, GREENVILLE, OHIO 


CIRCLE 47 ON TIME-SAVER CARD 


PAPER MACHINERY —This collector 
roll is actuated by a standard model 
ROTAC Actuator which unloads ma- 
slitting operation is 


terial after a 


performed. 


EX-CELL-O PRECISION PRODUCTS INCLUDE 


” MACHINE TOOLS * GRINDING AND BORING SPINDLES 
" CUTTING TOOLS * RAILROAD PINS AND BUSHINGS 

* DRILL JIG BUSHINGS 

* AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 


TORQUE ACTUATORS * DAIRY EQUIPMENT 





NOW! Get the 
advantages of both 


FLARE and NO-FLARE 


Fittings with... 





FLODAR’S 


'OTelasioliat-iilela) 
Self-Flare Tube Fittings 


The Easy Installation Of A No-Flare Fitting — 
no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 


The Efficiency Of A Flare Fitting — Can be used 
on thin wall tubing provides a seal on the ID 
of the tube. 


* Easy Assembly — “Rock Bottom” stop 
signals that joint is sealed. 

* Double Seal seals on both OD and 
ID of the tube. 

* Lower Cost — FLODAR’S Self-Flare fit- 
tings cost less to buy and install. 


You can gain the advantages of both flare and 
no-flare fittings with none of the disadvantages 
when you switch to FLODAR Self-Flare 
tube fittings. 
Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of leak- 
age or damage to tube and fitting. 
Priced competitively, this fitting is available in 
tube sizes from ¥g” to 2” and in steel, stainless, 
brass and aluminum. 


Send for a copy of FLODAR'S 


FLY) 4 


tube and pipe fitting catalog > ~ 


ple ola wll ol ov ve ne 


STOCKS IN ALL PRINCIPAL CITIES 


ie ot Seley.) mere) s-P 


Vaz ST. CLAIR AVENUE @ CLEVELAND 10, OHIO 


CIRCLE 49 ON TIME-SAVER CARD 


TAKE CARE OF YOUR AIR 





in the main line as far from the compressor as pos 
sible and just before the first branch line of the system 
This takes out the moisture that has condensed by 
cooling while traveling from the compressor to the 
branch line 

In one stage, the moisture and large contaminants 
are trapped and automatically removed as they ac- 
cumulate. Then the relatively clean, dry air moves into 
the second stage where the absorbent filter element 
strains out micron-sized particles, and absorbs oil 
fumes and odors. 
@ At the machine Because there will be some cool 
ing and condensation in all piping runs, each point 
where air is taken from the system should be equipped 


with an ine xpensive automatic separator to remove any 


CROSS-SECTION of a 
2-stage separator-filter. 
It is installed in the 
main line just before 
the first branch line of 
the system. 


additional condensation. pipe dope, and =( ale before 


air is used for anything. Here, the machine builder's 
responsibility begins. A machine's pneumatic circuit 
should be planned so only one connection is neces 
sary. and a filter should be installed on the machine 
at that point. If it is a large machine, like a transfer 
machine, supplementary smaller filters to remove con 
densed moisture may be required at different sta 
tions, because air cools further while it travels through 
the air lines. The filter at the main air connection of 
such a multiple station machine should be a float 
operated, automatic drain type. The secondary ones 
can be piston-operated type automatic drain units 

@ Lubricators—An important step in proper care of 
air is the use of air line lubricators. Putting a meas 
ured amount of oil into the air stream keeps com 
ponents operating freely, reduces wear, keeps pack 
ings pliable. and protectively coats metal surfaces 
against corrosion. The lubricator should be one that 
can be filled without shutting off the air line. It 
should have a sight flow gauge so the operator can see 
if lubricant is entering the air line. and at what rate 
It should have a fill hole that can be easily located 
Where there are many small air cylinders being opet 
ated, the lubricator should work on at least 1 cfm of 
air flow. The bowl of the lubricator should have a 
petcock to drain moisture. which settles under the 
oil. Here again a tamper-proof adjustment knob is 


usually best vvyY 
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Fw NEXT TIME BUY 
Me PATHON CYLINDERS | 


Does your maintenance 


man need six arms? 


He won't if you specify 


PATHON CYLINDERS 


With PATHON 
HYDRAULIC CYLINDERS 
the maintenance you save 
may be your own. 























Even the most durable equipment ultimately requires main- 
tenance. When that time comes you continue to get extra 
advantages with Pathon Cylinders 

The rod packing is externally replaceable. When you dis- 
assemble the cylinder you do it so easily — one piece at a 
time. When you reassemble the piston in the barrel — no 
special tools, or collapsing devices are required. 

With Pathon Cylinders you won't need a six armed main- 
tenance man to reassemble an assortment of bolts, nuts, 
plates, mounting brackets, etc., and no more of this, “Joe, 
see if you can locate a torque wrench. We have to get 
this machine running.” 


THE PATHON MANUFACTURING CO. 
3823 Pacific Ave. Cincinnati 12, Ohio 
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BOOSTER-CYLINDER makes a compact installation for forming, 
piercing, and chamfering wheel rims. Complete machine has three 


of these units, one for each operation. 


Booster-cylinder unit reduces piping 


@ By Bruce Barton, Sales Engineer, and Robert Gignac, Desizn Engi 


Petch Manufa 


large bore cylinder, or high pressure. 


H'! forces can be gotten hydraulically from 
either a 


Large bore cylinders are big and heavy. If high 
speed is required, lines and pump sizes must be 
sized accordingly. Cost of large cylinders is also 
1 limiting factor. System cost may be prohibitive 
f high speed is required. Thus, a small cylinder, 
working at higher pressure is usually preferable. 
lo get this high pressure, the engineer chooses 
between a complete high pressure system, or boos- 
ters. The high pressure system has advantages: 
Smaller components and faster cylinder speeds 
Eliminating boosters cuts the number and cost of 
omponents, 
High pressure systems also have disadvantages. 
only a few of the machine functions need high 
ree, a 2-pressure system would be necessary. Such 
1 system would be expensive. It would also be in- 
efficient, if high pressure were needed only in 
termittently. Selecting components for high pres- 
sure systems is a problem, especially at 5000 psi 


turing Co., Detroit. Mich 


and above. Maintenance may be expensive and 
controlling leaks may be difficult at this pressure. 
@ Need for a Booster-Cylinder 
ter-cylinder was developed for a wheel-rim form 


The new boos 


ing, piercing, and chamfering machine which had 
hydraulic transfer and work mechanisms. A force 
of 140,000 lb was needed for the metal working 
operations. The other machine functions could be 
powered at 1000 psi. At this pressure a cylinder of 
over 13-inch bore would be needed for the high 
force. This cylinder would need more than twice 
the pump capacity. Furthermore such a cylinder 
could not be mounted on the machine. Clearly 
higher pressure had to be used. 

Since 1000 psi was enough for everything except 
metal working, booster equipment was decided on 
instead of a separate, high pressure system. Two 
things made a single booster-cylinder attractive: 
a. It would eliminate high pressure piping between 
a separate booster and cylinder; b. it would make 
a compact unit needing the least mounting space 
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THESE ARE INDUSTRIAL QUALITY SOLENOIDS! 


Decco O1 series produces 1.7 Ibs. 
force at '/2" stroke. Quiet hold at 
4% Ibs. force. Decco 02 series 
produces 2,4 Ibs. force at 1/2 
stroke. Quiet hold at 5'/2 Ibs. 
force. Both series are available 


in push or pull models, vertical or 


horizontal mounting. 


YETROIT 


SOLENOIDS 


Decco’s series 01 and 02, miniature, AC solenoids have all the fine quali- 
ties of their well known, standard size, companion models. Quality and 
performance are the same—only the size has been changed . . . and 
thorough “‘in service” testing has proved them worthy of the Decco name. 


These miniature solenoids are built with high quality, silicon steel struc- 
ture to prevent “aging”. Coils are heavy duty Nylclad wire, glass taped 
and sealed for long life. Shading coils are silver soldered for durability 
and quiet hold and Decco’s new “quick change” patented feature affords 
fast, simple, thirty second coil change, when necessary. 


If you have an application for a quality-built, miniature solenoid that will 
stand up under heavy industrial use, it will be worth your while to 
investigate Decco’s 01 and 02 series miniatures. 


OlL MPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 





BOOSTER CYLINDER UNIT 





@ How It Works—Operation of the booster-cyl- 
inder is shown in the circuit drawing. Although 
several methods can be used to sequence flow, two 
directional valves accomplish sequencing on this 
mac hine. 

When solenoid C is energized, oil is directed to 
cylinder port C for rapid advance of the work pis- 
ton. When the piston meets the work, solenoid A 
is energized admitting fluid to booster port A. The 
booster ram advances, seals off port C and devel- 
ops intensified pressure on the work piston. The 
piston then completes the high force work stroke. 

Solenoids A and C are then de-energized, open- 
ing port A to tank; and solenoid B is energized, 
idmitting oil to ports B and D. This returns the 


booster-cylinder to starting position. 


e Cylinder Size—To calculate the size of the 
booster-cylinder, the required output force and the 
system pressure must be determined. The rapid ad- 
vance and work stroke must also be known, They 
can be determined from the operation. Then a 
booster pressure ratio must be tentatively selected, 
so that the size of the booster ram can be deter- 
mined. To determine the length of ram stroke that 
is needed to complete cylinder travel from the point 
that port C is sealed off to the end of the work 
stroke, the work stroke is multiplied by the ratio 
of cylinder area to ram area. 

For fast operation, the hydraulic ram stroke 
should not exceed the cylinder diameter. If the cal- 


Port A 
Booster Ram 


/ 


Work Piston 


Port OD 


Booster —Cylinder 


Sitter | 


culated ram stroke is too long, a new ram diameter 
should be selected and the entire problem recalcu 
lated. Determination of the best size then becomes 
a problem of trial and error. 


@ Sample Calculations—In the piercing opera 
tion for wheel rims, The calculated force with a 
1.25 safety factor was approximately 140,000 |b. 
The system pressure was to be 1000 psi. The work 
stroke included 514 inches rapid advance and a 
14-inch work stroke. A booster output pressure of 
5000 psi was tentatively selected. The area of the 
cylinder was then: 
140,000 


5000 
= 28 sq. in. 
rhe diameter of the standard cylinder for this area 
is 6 in. 
The area of the booster ram is then calculated as: 


28 x 1000 


A, 
5000 
= 5.6 sq. in. 
te 


and the corresponding diameter is in. 


The ram stroke can now be determined: 


Vy x 28 


66 
= 2.5 in 

The ram stroke was increased 1% inch over the 
calculated value to compensate for any leakage past 
the ram. Leakage would decrease intensified pres 
sure. It is limited by the increased 
length of ram stroke The intensified 
force can then be maintained over a 

longer period of time 
Where possible, standard, commercial 
cylinder parts were used in the design 
of the booster. Use of standard head 
pistons, and tie-rod construction reduced 
cost. Special parts were required only 
for the center housing, cap, and work 
piston. Since the work piston was guided 
by ball bushings, a hardened and ground 
chrome plated rod was used. Packing 
for the work piston and booster piston 
is piston rings. The blank end of the 
work piston has a_ non-adjustable 
cushion; the blank end of the booster 


piston has an adjustable cushion vvv 


* Robert Gignac was Controls Engineer 
Engineering, Ferndale, Mich. wher 
was written 


t Hautau 


th 
‘ 


DIRECTIONAL VALVES control se- 
quencing of booster-cylinder in this cir- 
cuit. A combination of directional valves 
and sequence valve could also be used. 
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Just like dialing 
phone. That’s how easy 
select the combination of 
standard end and body 


tly suited to your special 
vaive requirements. 


your 


manual 


There's no need to endure complicated 
inventory, delivery delays andthe 
connected with special 
of ordinary manual valves. 
t what you need, 
tandard components. Ask 
Valvair representative to 
yu how! Want a Valvair manual 
elector? Write to Valvair 
poration, 454 Morgan Ave., 
Akron 11, Ohio 


hes 


tu can get 
ig Valvair 


t 


ur 


nearby 


AA azns 





Find us fast 
in the 
Yellow Poges’ Compore 
2 





and you Il 


buy 


alvair 





Immediate delivery from local stock 





Representatives in principal cities 








Air press has 10-ton kick 


@ Kenneth Bray, Tooling Engr, Cobak Tool and Mig. Co. St. Louis, Mo. 
and Ralph Williams, Bellows Co 





A 5:1 LEVER on this air operated press gives the rapid-traverse. Then the hydraulic check takes over. 
same ram force with an 8-inch diameter cylinder Ram speed can be controlled by adjusting the hy 
that you could get from a 16-inch cylinder on a direct draulic check. 
acting press 

The lever pivots about a pin mounted in the press @ Dual pressure—-Line pressure is used for fast 
structure. The longer arm is attached to an 8-inch bore, approach and retraction. Reduced pressure is used dur 
10-inch stroke air cylinder. The shorter arm to the ing the work stroke. A 2-position, 3-way solenoid 
press ram When the cylinder travels its full stroke valve, controlled by a limit switch, directs high or low 
the ram moves 2 inches. A hydraulic check. connected pressure air to the cylinder. 
to the lever, slows down the cylinder when the ram A normally-open solenoid shut-off valve in the dis 
meets the work. The first 144 inch of ram travel is at charge line is used for inching during setup. The 





THE COMPLETE PACKING UNIT 


for Hydraulic Rapid response, pilot-operated 
or Pneumatic 


rods and i PRESSURE CONTROLS 


cylinders 


Relief, sequence and 
unloading valves to 
5000 psi. Features 
exclusive control 
piston to minimize 
transient surge pres- 
sures in high pres- 
sure systems. Spool 


MON-O-PAK 
CARTRIDGE 






@ Easily and quickly installed. , — 
@ No adjusting necessary. design affords mini- 
mum turbulence and 

@ Equipped with Anti-Backlash rings. tence to tow 
@ Includes Seal-Guard rod wiper. at secondary or op- 
@ Low friction coefficient. erating discharge 
@ Shock and burst proof. port. Unique differ- 
@ Reduces initial machining cost. ential piston gives 
minimum internal 

@ Gives longer service life. leakage—allows use 
e@ Cuts machine down-time. of varied fluid vis- 
@ Easily removed for replacement. cosities at wide pressure-temperature ranges. Sizes 
Write for catalog and prices. %” t0 1%". Write for details. Bulletin VR-2D. Denison 


Engineering Division, American Brake Shoe Co., 
HYDRAULIC ACCESSORIES CO. 1166 Dublin Road, Columbus 16, Ohio. 
24301 Hoover Road, Warren Mich. 
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electrical tie-in) with 
solenoids on the main cylinder valve Separate push 
buttons for inching up and down are mounted on a 
ntrol panel 

For automatic cycling, a limit switch at the bottom 
! the stroke starts an adjustable timer for dwell time 
It times out to return ran to starting position 

[wo limit switches give a 2 in. shut height ad 

justment 


With 80 psi alr pressure the ram will deliver a force 
of 10 tons vvY 
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MARSHALLTOWN 





THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 


KL 








Available in a wide variety of 
general purpose and special 
purpose gauges in pressure 
ranges to meet your specifica- 
tions in every particular. 





@ VACUUM @ DIAPHRAGM 
@ COMPOUND @ HYDRAULIC 


@ ALTITUDE @ AND SPECIAL 
PURPOSE GAUGES 
@ DIAL THERMOMETERS 
(Vapor Tension or Bi-Metal) 


MARSHALLTOWN MFG. COMPANY 


| 
! 
| WRITE TODAY FOR COMPLETE INFORMATION 
! 
| MARSHALLTOWN 4, IOWA 
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a Zeltma-)- lib 4-maalela— 


a ite 
Fm, when 
using 
L& L’s new 
lab aela- Celilo 
igbadialer— 






Other outstanding features: 
“ON” 


Metering and Shut-off Vaive 
. ee ° 





Flange 

e , > sndes 

6 ‘ 

All fittings available in a wide range of shapes, sizes 


Write for booklet, “How you Profit with L&L" 
describing the savings 
you realize when using 
L & L fittings 


Dept. A-!i, 8088 E. Nine Mile Rd., 
Van Dyke, Michigan 
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How to fit 


F-R fluid to the job 


* By John Mathe, Hydraulic Engineer 
E. F. Houghton & Co., Philadelphia 33, Pa. 


ow have a choice of four types of F-R fluids: 
water-glycol, phosphate ester, mixtures of phos- 
phate ester with chlorinated materials, and water-in- 
oil emulsions. At least a dozen manufacturers together 
sell about 30 brands, of varying degrees of F-R, at 
prices of about $1.25 to $5.00 a gallon. 

You can count on a premium-grade petroleum fluid 
to work in just about any hydraulic system, but F-R 
fluids won't give the same performance in all types of 
hydraulic equipment. You must closely match the fluid 
to the system, because if any redesigning is needed, you 
will want to keep it to a minimum. By careful selection, 
you'll almost certainly be able to find an F-R hydraulic 
fluid for nearly every job. 

Although you can use phosphate ester in more sys- 
tems than any other fluid, it won't work everywhere. 
It. and water-glycol fluid too, is not wholly satisfactory 
in some vane pumps. Its high density (as with all F-R 
fluids) tends to aggravate the cavitation caused by re- 
stricted pump intakes. The few troublesome vane 
pumps, however, can be modified to work with almost 
any F-R fluid. 

@ Bearing fatigue—Under heavy loads, ball and 
roller bearings last longer in phosphate-ester fluids 
than in water-base fluids. Our own experience shows: 
1. Balanced vane pump bearings carry negligible loads 

and have good life in water-base fluids. 
2. Axial piston pump bearings usually are big enough 
to last a long time in water-base fluids, but there are 


a few pumps with such peak-loaded bearings that 
you should not risk them in water-base fluid. 








3. The same goes for some gear pumps. Plain sleeve 

bearings last very well. 

4. Radial piston pumps generally have exhibited poor 
life with water-base fluid. The bearings tend to wear 
out too fast and unusual amounts of rust form in 
the pump case 

. Screw pumps perform excellently on water-glycol 
fluid. 

. Put plain bearings in unbalanced vane and gear 
pumps and they will have ample life on water-base 
fluids. 


- 


@ Packings and seals—Water-glycol fluids don’t 
harm standard rubber packings. They shorten the life 
of standard leather packings only a little. Water-glycol 
harms cork composition shaft seals, but these are 
becoming a rarity. Those in use can be replaced easily 
with rubber seals. 

If you use a phosphate ester fluid, follow these 
rules for packings and seals: 

1. Change dynamic seals to butyl rubber, silicone, or 
Teflon. 

2. You needn't change static seals. 

3. Change packings either when you put in the fluid 
or wait until they deteriorate. 

Table 1 summarizes field experience with competi- 
tive phosphate ester fluids. We thought the good re- 
sults with fluid A were so unusual they warranted 
study. We found that the system had few packings, that 
the pump shaft had a mechanical seal without a rubber 
sealing element, that there were very few valves, and 
that the cylinder rods had fabricated duck and neo- 
prene packings. Different phosphate ester fluids (cases 
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200 psi Air Series RA 
1000 psi Hydraulic (oil) Series-RH 
Meet JIC Standards 


O-M AUTOMATION heavy-duty air and hydraulic cylinders 


O-M Automation Air and Hydraulic Heavy-duty 
Cylinders are the result of years of research and 
engineering “know-how’’. Designed to the auto- 
motive industry’s Automation Standards, they 
fill a definite need for outstanding durability un- 
der the most exacting demands of today’s high 
speed automatic production. 


Tested, tried and proved in actual service, 
hold 


untold promise for design engineers who seek to 


these ruggedly constructed components 
combine continuous, smooth dependable and 
efficient straight line motion with long life and 
minimum maintenance. Available in 144” to 8” 
bores with front flange, rear flange, clevis, trunion 


or foot mount. 


These and many other advanced features of 
O-M Automation Cylinders, that make for 





maximum efficiency and long life with minimum 
servicing, are described in our new catalogues— 
107 for Air Cylinders—108 for Hydraulic Cylin- 
ders. Write for your copy TODAY! 


1 143rd Street, Hammond, Indiana 


rs [] Have representative call 
[]) Send Bulletins 107 and 108 
Name Position 
Company 
Address_ 
City Zone__ State 
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2 and 3, Table 1) affected butyl rubber packings dif- 
terently 
results of laboratory tests made to see how much vari- 
ous phosphate esters swell various packings 
Summarizing, solid Buna N packings are unsuitable 
with any phosphate ester fluid. Butyl rubber is little af 
fected by fluids A and D, and affected appree iably by 
B and ( Authorities say that packings should not 
swell more 


than 15‘ Some phosphate ester fluids on 


the market swell packings more than that. Our analyses 
that fluids B and C 
amounts of chlorinated material: fluids A and D none: 


fluids 


showed contained appree iable 


ind this is the main reason why some of these 
make rubber deteriorate worse than others. 
@ Corrosion—Phosphate ester fluids don’t corrode 
netal, but they don’t protect it either when conditions 
ire wet and humid. They 
oils. You can fortify phosphate ester fluids 


behave the same as straight 
petroleum 
with conventional petroleum rust inhibitors, if need be. 
Water-glycol fluids corrode zine and cadmium, and 
can't be used with them. Water-glycols will keep iron 
from rusting if you keep up the pH, but beware of con 
tamination by other fluids and prolonged overheating 
over L50F). Sometimes it depletes the additive and 
lowers the pH 
@ Analyzing the fluid—Normally, only once every 
6 months is enough, but be careful! You pay a high 
price for contamination, and we've found plenty of it 
We've inspected many industrial samples, found 70% 
of them contaminated with oil. For the greater part. 
the contamination is negligible (1°). but sometimes 
it runs from 5 to 50°. and occasionally to even 100% 
where someone refilled with the wrong fluid. It’s eas 
enough to skim oil off water-glycol, but it’s not easy 
to get oil out of a phosphate ester fluid—and if you 
don’t, it will ruin your butyl packings 


@ Fire resistance—the tests: 


Spray flammability test Fluids are sprayed at vari 
s pressures, through a flame. This test simulates the 
industrial hazard of a burst line spraying 

o a furnace The test is dependable; you 

ibout the same answer every time. The water 

| fluids cannot be made to burn in this test 


fluid will burn, but not with 
Emulsion fluids burn in this test, 


sustained flame 


The phosphate 


’ 


1 sustained flame 


ester 


etimes with a 
Pi uring 


W ater glye ol 


until most all water 


fluid-on-molten-metal test 
this test 
ed away Then they 


t ignite ir 





burn with a low flame 
an oil flame). Oil-water emulsion 
until the 


then they burn with high oil flame 


u h lower than 
ls also do not nite water boils away 
sometimes 
ng violently. Phosphate ester fluids do not burn 


this test as long as the fluid or its fumes are not 


lirectly in the flame. Phosphate ester fluids don’t 
when in contact with surfaces as hot as 1,100 
F. Above this they may ignite spontaneously. Around 
ure flames they will burn at much lower temper 


but they resist continuous propagation of flame 


This is to be expe ted: Table ll shows the 


TABLE | 
Field experience with phosphate ester fluids 

















FLUID EQUIPMENT PACKING’ RESULTS 
CONVERSION 
Phosphate Hydraulic None No leaks, no 
ester A controls difficulty for 
one year 
Phosphate Diecasting All dynamic No leaks 
ester A machine _ packings 
changed to 
butyl material 
Phosphate Diecasting All dynamic Leaks. packing 
ester B machine packings deterioration 
changed to in less than 
butyl 6 months 
TABLE I! ASTM Rubber Swell Test 
Aid Buty! Buna N Fabricated Duck 
Phosphate ester Rubber Rubber and Neoprene 
A 3 89 30 
B 30 77 48 
Cc 37 92 57 
D 3 68 35 











@ Fire-resistance—the conclusions: 


1. Phosphate ester fluids have excellent hot surface fire 
In direct flame they flash at relatively low 
(470°F.), in this being in 
fluids. However, the flames 


resistance 

temperatures respect 
ferior to water-glycol 
tend to go out 

2. Water-glycol fluids have excellent fire 
bare flames. Hot surfaces (over 1,000°F.) will ignite 

After ignition they 

flame. Their fire resistance is severely reduced if the 

water content 1s depleted 


resistance to 


them. usually burn with a low 


3. Water-oil emulsion fluids are less fire-resistant than 
other F-R fluids, but safer than petroleum oils. They 
ire well worth considering especiully when there is 

little fire hazard. 

The advent of new fluids may increase rather than 

reduce the confusion, of which there is plenty already 

One of the problems to be overcome is the inability of 


users to pick the right fluid. a ti 
SCHOO ESSSESSSEEESESESESESESESESE 


The following reprints on fire-resistant hy- 
draulic fluids are still available. 

Price: 10 cents each. 

Changing To Fire-Resistant Fluid? 


J. R. HEMEON, July 


Fire-Resistant Hydraulic Fluids—Aqueous Base Types 
W. H. MILLETT, June 19 

Fire-Resistant Hydraulic Fluids 

Types 


Phosphate Ester Base 


ANGENFFT A 
wid | 
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( NOOAMNG He new 


SOLENOID, SINGLE PILOT 
DOUBLE PILOT, LEVER 
OR BALL ACTUATED 


ONLY 1” THICK BY 3” WIDE 


Compact, light in weight, and easily mani- abutment. No lapped joints and no rubbing of 
folded, these new Hunt valves have been de- metal against metal to cause wear, assuring long, 


signed specially for use when mounting space efficient, maintenance-free operation. 


is limited. Ideally suited for controlling small 
cylinders, or to operate diaphragms, pilot Easily manifolded. The side of each vaive is 


cylinders or other devices. Pressures to 125 psi. counterbored; trepanned for an “O”’-ring and 


, , »rovided with four through holes. This permi 
Proven, dependable Hunt construction, with I § . — 
up to eight valves to be manifolded together in 


hollow, radially ported stainless steel plunger; 


and “O"’-ring seals accurately positioned with any of four 90° angle positions, and operated 


metal spacers, held rigidly in metal to metal end simultaneously from a single supply;— or up to 


sixteen valves from two supply sources. 


designs to ¢ Send for the 
“SLIM LINE” 


Bulletin No. 581 
HUNT = 
Quick-As-Wink= Ain AND HyoRAULIC 
conTROL We yj 


Manufactured by HUNT VALVE COMPANY, 1992 East Pershing St., Salem, Ohio 
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Pressure 
regulator 





, , AC cireuit-breaker-operatin system, are assembled on a mounting plate. ren installed, 
THE HYDRAULIC t-h k I ting t r bled t plat Wi talled 
pump, cylinder, and valves are immersed in the oil in 


the tank. 


Cylinder, relay valve and exhaust valve are all built into 
a forged body. All units of the hydraulic circuit breaker 


Accumulator and pressure regulator 
give constant output pressure 


e By R. D. 


Hambrick, Wenager. 
De ngineeris 


Ene ¢ g. Federal Pacific Electric Ce San Francisco, Calit 


Hydropneumatic accumulators are a conven- not very often, that’s a job for an accumulator. A large, 


ient way to store hydraulic power. But, as fluid 
is used, act umulator pressure drops. H here con- 


power circuit breaker hydraulic system is just about 
the perfect illustration of this. It may only have to work 
once a year. So, with an accumulator, a very small 
pump will make up the leakage and keep the accumu 


lator charged. However. sometimes several operations 


sistent operation is needed, large pressure 
changes just won't do. So, what’s the answer 
when the job looks like a natural for an accumu- 


A in rapid succession are needed. This called for a cir 
lator, but vou can’t put up with the pressure 


cuit to keep pressure and, therefore, operating time 
variation? constant despite the drop in accumulator pressure as 
the oil was used. 

@ Operation—With the circuit breaker open, 
energization of the closing coil, or a touch on the 
Manual Close lever, shifts the Pilot valve to apply 
pressure to the Relay valve. and the Exhaust valve, sec 


LTHOUGH the byword of the electrical power in 
dustry is “do it better electrically”. when it comes 
circuit: breakers that protect 


to operatin the lar 
transmission lines from dangerous overloads. they 


use hydraulic power. Dependability, quick response. circuit diagram. This closes the Exhaust valve and 





smooth. shock-fre operation, and little ambient tem- 
perature effect are the reasons. 

Perhaps the most often quoted reason for using an 
accumulator is: When you need quite a bit of oil but 


opens the Relay valve. Both the Latch valve and Limit 
valve are closed when the breaker is open. 

With the Relay valve open, oil flows to the rod end 
of the piston to close the breaker contacts against the 
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SECTION THROUGH the 
Relay, Exhaust and Pressure 
regulator assembly. Pop pet- 
type valves eliminate slow 
leakage when valves are 


le med, 
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opening spring force. Accumulator pressure applied to 
the Regulator controls the opening of the Regulator 
and thereby the pilot pressure applied to the Relay 
valve. This, in turn, controls the opening of the Re- 
lay valve and the pressure drop through the valve 
so a constant pressure of 1500 psi is applied to the 
piston, no matter what the value of accumulator pres 
sure between 1500 and 2800 psi 

At the end of the closing stroke. the limit stop on 
the piston rod opens the Limit valve. This bleeds pres- 
sure from the Pilot valve so the spring closes it. Also, 
the Relay and Exhaust valves shift so the Relay valve 
is closed and the | xhaust valve opened. The piston rod 
is mechanically latched in the breaker-closed position. 
\ boss on the blank end of the piston, which fits 
closely in an opening in the end of the cylinder, re 
stricts the flow of oil out of the cylinder at the end of 
the stroke to decelerate and cushion piston movement 


and breaker contact closing 
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@ Normal opening Tripping the latch solenoid 
releases the piston rod and lets the opening springs 
open the breaker. The Latch valve is opened at the 
same time to be sure that the line from the Pilot valve 
to the Exhaust valve is not pressurized. The Latch valve 
stays open until the trip latch resets during the open 
ing operation. The Latch valve also stops the breaker 
from closing if the trip solenoid is energized while 
the breaker is closing. Piston construction cushions 
the « pening stroke. 

@ Construction—All hydraulic circuit components 
are mounted on a plate and all units except the ac- 
cumulator are immersed in the oil when the unit is as- 
sembled, see Figure 1. All the valves are poppet types 
to prevent leakage and loss of pressure during the long 
standby periods that may occur. All hydraulic seals 
are O-rings. No flat gaskets are used, even at pressure- 
free places like the tank-to-cover joint 

@ Why hydraulics—High operating force require 
ment, smooth, shock-free motion. reliability, and con- 
sistent operation were the things that made the de 
signers of these circuit breakers choose hydrauli 
operation. Particularly important was consistent oper- 
ation over a fairly wide temperature range. This was 
attainable hydraulically to a higher degree than other 


means considered. 


What a Circuit Breaker Does 


\ circuit breaker is a great big switch which oper- 
ates to disconnect electrical power from the lines when 
they're overloaded by a short circuit, or fault. The 
fault might be caused by a lightning flash or falling 
tree limb during a storm. It has three sets of switch 
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1G AIR COMPRESSORS 


ACCUMULATOR AND PRESSURE REGULATOR 





contacts. Each set is in an individual steel tank filled 
with oil, The operating mechanism is in a separate 
cabinet mounted on one of the tanks. When current 
in the lines rises above a safe value due to a fault, the 
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LARGE, 3-PHASE 115,000-VOLT circuit breaker with 


hydraulic operator. 





CYCLE DIAGRAM for closing and opening times of a 
large, hydraulically-operated circuit breaker. 


breaker must open in 1/20 sec or less. Typical line 
voltages are 34,500 to 340,000 volts 

Reclosing is automatically tried in less than 1/3 
sec. Most faults clear before the first reclosure and as 
far as most power users are concerned, the whole 
process results in a slight flicker of the lights In case 
the fault doesn’t clear, the breaker will open again. As 
many as five trys at closing may be made before the 
breaker decides to stay open and wait until somebody 
finds the trouble and fixes it. Although the breaker 
is opened by springs and hydraulically closed, the 
hydraulic system must stop, reverse and close the 
breakers in about 14 sec. This means moving several 
thousands pounds of parts at almost 20 feet per sex 
while compressing the opening springs. Electro 
magnetic forces also resist closing. The hydraulic mech- 


anism does all this without shock, jar, or noise. YY 
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it gives — 
and it takes 





the higher the pressure — 
the better the seal 


_y 
> 
cs 








) 


the seals that pressure can’t lick 


// 
a 


FAECAL IE 


CIRCLE 6! ON TIME-SAVER CARD 
November, 1958 











Immediately Available... 
When and Where you need them 


ICKERS. 


Hydraulics 


e WAREHOUSE 
STOCKS* 














e REPAIR 


FACILITIES ~_ 


eg 


e ENGINEERING 
SERVICES _ 


\ 


Overnight Service so 


— Anywhere he 


e Chicago 
1029 So. Kildare 
NEvada 8-0101 


e Detroit 
1400 Oakman Bivd. 
TOwnsend 8-5100 


e Los Angeles 
2160 E. imperial Hwy. 
(El Segundo, California) 





ORegon 8-2503 
e Seattle 
623 Eighth Ave., South 
MUtual 2-6950 
° os sen lngg J.) @ Stock Units and Parts* 
—o e@ Repair or exchange of Units—promptly— 
tested to factory specifications 
e Toronto me 
Vickers-Sperry of Canada, Ltd. @ Testing facilities 
92 Advance Road : . , 
BEImont 2-1191 @ Engineering service—other application 


engineering locations listed below 
*Applies to standard Industrial line products and selective 
Mobile products—Aircraft products are not included. 


Application Engineering Offices: ATLANTA CHICAGO e« CINCINNATI @ CLEVE 
VICKERS INCORPORATED LAND e DETROIT . GRAND RAPIDS e HOUSTON « INDIANAPOLIS . uC 


e MILWAUKEE « MINNEAPOLIS « NEW YORK 


DIVISION OF SPERRY RAND CORPORATION ANGELES AREA (E! Segundo) 
. AREA (Springfield, NJ.) ¢ PHILADELPHIA AREA (Media) « PITTSBURGH AREA 
Machinery Hydraulics Division (Mt. Lebanon) « PORTLAND. ORE. e ROCHESTER « ROCKFORD « SAN FRANCISCO 
ADMINISTRATIVE and ENGINEERING CENTER AREA (Berkeley) «e SEATTLE ¢ ST. LOUIS « TULSA e WORCESTER « Factories also 
Australia, England, Japan and Germany ein Canada: Vickers-Sperry of Canada 
Department 1474 + Detroit 32, Michigan Ltd., Toronto, Montreal and Vancouver a1s4 


ENGINEERS AND BUILDERS O F Oil HYDRAULIC EQUIPMENT SINCE 1921 
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FIG. 2. Trapped oil can damage the sealing lips 
of this groove-inserted packing. 

















FIG. 1. Proper design relieves trapped oil pressure. Pres 


y 
Lantern ring 
sure can be vented to atmosphere or connected to the low 9 











Eliminate trapped 
oil to increase 
pac kin g life 10 cxeape before damaging the sraling lips. 


Pocket! of trapped oi! 





\ Trapped oil escaping 


(b) 





















/ 
» By D. F. Turton, 
> Mie 
—<——- Pressure 
\ . 
SS 
RAPPED between packings can be relieved by proper design 
T Figure | shows tw methods The space between the packings | | MH} . L 
can be vented to atmosphere, a: o1 this space can be connected to | 
the low pressure side of the piston. } 
What if these design precautions are not taken? When two seals 
ire mounted back back in a double-acting cylinder, the pressure 
ind action of trapped oil between packings can result in poor pack 
performances FIG. 4. Continuous flexing of the cup packing 
All seals leak a little. especially those of fabric reinforced rubber. reduces sealing efficiency. 
They resist extrusion, but capillary action along the threads of the 
fabric carries oil past the seal. In time a pocket of oil forms. It is 
transferred from the back of one seal to the other. each time the Tropped oil Retaining 
piston reverses [ wearer 
With the seal in a groove, Figure 2, trapped oil could force the / 
lips against the wall. Full system pressure against the back of the — 
seal par kit will damage the lips <N_ Pressure 
\ lantern ring. Fi ». can protect the packing against damage 
caused by trapped oil. Figure 3 shows what can happen when trap 
ped oil pressure collapses the lips of the seal. Ese aping oil prevents 


pressure buildup to a point where the packing could be damaged by 
being forced against the lantern ring. When assembled under no 


pressure, the heel of the U packing has clearance on both sides, This FIG, 5. Trapped oil can also damage this pack- 


illows the lip to collapse inwards to release trapped oil ing which has a soft rubber spreader ring. 
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ELIMINATE TRAPPED OIL 





lrapped-oil pressure can bend cup packings, Figure 
1. As the piston reciprocates, one cup is bent by trap 
ped oil while the other is pushed back toward its 
normal position. The continuous rubbing and bend 


ing leads to wear and failure 


3 big reasons for packing wear 


A variation of the basic U packing, Figure 5, has 
the inside of the U filled with a soft rubber spreader 
The spreader loads the sealing lips against the walls 
at low pressures and transfers the fluid pressure to the 
sealing lips at high pressure. Here again it's im 
portant to relieve the trapped oil, because it can force 
the soft rubber against the walls and prevent oil escape 
Then full system pressure acting on the back of the 
packing, shortens the packing’s life. 





Extrusion: Rubber or other flexible packings 
tries to take the shape of any surface against which 
it is forced by hydraulic pressure This can cause 
extrusion of the packing into the clearance between 
Rubbing quickly 


piston and evlindet removes the 


Extrude 
rub 


oC 














thin extruded lip and more rubber is extruded to take 
ts place The rate at which the heel corner of the 
packing 
| 


wears away depends on the clearance and 
uid pressure. The smallet the clearance and pressure 


the slower the wear rate 


Heat: Wear rate increases as a packing becomes 
hard and brittle. The heat most likely to cause damage 
s generated by friction between the seal and cylinder 
wall. This local heating results in a brittle surface 
another surface to. this 


which wears off to expose 


wearing action 


Why packings fail 


lhe lower the hydraulic pressure and surface speed, 
the less the heat and the lower the wear 

Surface finish: Fluid pressure forces the packing 
into imperfections in the cylinder wall. A rough sur 


face can cut grooves along the length of the packin; 





— Saaaa 
. ‘." 











Pressure 
—P_ 


(a) 


——_ Ss 








(b) 
Once the groove is cut. “wire drawing speeds packin 
breakdown. A jet of high velocity oil through the 
packing 
life. both the evlinder wall and packing surfaces should 


eroove erodes the par king material. For long 


be smooth Clearance should he less than .00O25 it 


Minimum surface finish should be 12) miecer 


in hes 





1 Poor support at the packing shoulder 

Minimum clearance at back supporting ring re 
duces extrusion \ bad! worn support ring 
should be removed. Back supporting rings should 


flat for cup. flange and “| packings 


2 light fit on inside support rin 


L nlike the back supporting ring, the inside rit 


requires clearance ind the corners should b 
broken with a slight radius to prevent cutting the 


nside shoulder of the par king 


3 Out-of-round cylinders or pistons 


Lse of oversize packings to get a tight fit 
This will usually result in lip damage. destroyin 


sealing ability Sufhicient space should be pro 


vided so that the lip does not touch the botton 
of the evlinder, 


S Side strains on the piston 


Since eccentric loads can't always be avoided. the 
design should provide maximun uid of the 


piston in the cylinders 


6 L sing the packing as a bearin 


MN 


Install filters to remove contaminants which 
damage packings. Put wiper rings on exposed 


rods. 
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from this 
combination... 
the best 
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C7 
fluid power iis 
feo 
system for o\4 Control Vaives 
“ 
te (by Parker 
Hydraulics 
your ay Division) 
mobile equipment Y | 
Ge 1 
4 
The mobile-equipment specialist from Na 
Parker-Hannifin serving your territory Pi 
has al he id full ol practic il ideas to Y%, 
help you use Parker hydraulic \ 
control valves, Parket Vv 
= 
permanent-end (clinch-on) 7 
ho issemblies, and Ks 
Hannifin hydraulic cylin Darker U 
lers most effect | ) ~~ Krim Lok ly 
A Geel ~ Hose pe cttcon 
cy type of mobile equipment ™ 
! S (by Parker Fittings 
g and Hose Division) 
He n | ip Vi ( lop vdi lic Prag 
f 1 and pow cu ° 
ymifis ns nd lect t ou S 
the best Parker un trol ty 
in t, and transform fluid power into Ay 
motion. Write to D. A. Cameron, ie sSo 
Parker-Hannitin Corporation, 17325 a * Gs) 
Euclid Avenue Cleve nad QO} © ~ s+ 
He'll have one of our mobile equipment P 4 ‘ \ 
engineers call convenience a, i 
ne . 
call in your o)\o \ 
_ \ 
PARKER-HANNIFIN WG HANNIFIN 
~ Mobile Hydraulic 
MOBILE EQUIPMENT Cylinders (by 
™ Hannifin Company 
SPECIALIST —division of 


Parker-Hannifin) 
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KEEP 
HYDRAULIC OILS 
FIT for 

Long Service 


with 








FERROFILTER ww) 


Magnetic Separators 


oils need maintenance tox 


Hydraulic ! 


Only clean oil is good oil—and Frantz 
FERROFILTERS keep it clean 


These magnetic separators remove par 
ticles of rust, scale, core sand, iron and 
steel worn off moving parts, and other 
making the oil fit for 
helping 
»f 


rous particle 
nue { service . and also 
ent sticking of valves and wear 
pumps 
Standard FERROFILTERS may be 
stalled on the intake side of the pump 
For the high pressure side we make these 


nits with pressure ratings up to 5000 ps 


2 Ww 


PRE RE 
FERROFILTER 
and Je 
Oth ws 
- ”Y « - 
= e e 
f se ant 
See eel RESSURE 
FERROFILTER ‘ 
ne 5000 ¢ 
*, 23 fF ble 
Send for 
AY. Bulletin PM-65 


S. G. FRANTZ CO., Inc. 


Brunswick Pike and Kline Ave. 
P. O. Box 1138 Trenton 6, N. J. 
ES E.R 
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A PROGRAM TIMER con- 
trols evlinder motion and a re- 
set timer starts and stops the 


water spray. 
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HYDRAULIC CYLINDERS 


Like Cross customers everywhere, you can stay “on 
the job” with dependable, rugged Cross Hydraulic 
cylinders. Cross, the trade-mark of quality in hydraulic 
cylinders, is as near as your phone. For fast delivery 
on any quantity, built to your specifications, contact 
Cross Engineering Department. 


Lowest Priced Engineered Quality Cylinders Available 


BN 


P Try Cross Cylinders 
in your operation... 
low cost, depend- 
able, and trouble 
free. 


FACTURING CO. 


LEWIS, KANSAS—EA 45525 
WRITE « WIRE «+ PHONE 
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5 ff give air circuit a memory 


@ By M. G. Saake, Ribble Engineering Co. Hackensack, N. J 





| MAKING sugar. centrifuges 


return to its up position and stop 


opens and closes its contacts as 


separate the syrup from the sur at the end of the washing cycle long as its motor is energized. This 
rose and then dry the sucrose even though the water spray had alternatel: opens and ( loses power! 
The first centrifuging slings the stopped while the cylinder was to the solenoid valve controlling 


syrup from the sugar crystals. At 


still going down or coming up 


the cylinder. 


this point the crystals are still Iwo timers were arranged to When timer |I-TR times out. 
coated with a thin laver of s rup control the water spray period and both its timed contacts open. if 
and they must be sprayed with wa the up-and-down motion of the timer 2-TR contacts are still con 


ter to wash off this coating. The 
sugar must be washed at just the 
right time, and must not be washed 
for too long or too short a time 

In one design. this washing is 
done by water sprayed from a 


nozzle on the rod end of an ait 


cylinder. A spring offset solenoid 
valve which is energized by a pro 
gram timer controls the cylinder 
The water spray is controlled by a 
reset timer 

@ Timed Sequence When 
timer 1-TR is actuated by a third 


necting power to its motor, it will 
continue to operate until its con 
tacts switch. Thus it is always in 
the same position at the start of 
the cvecle. The cylinder is then at 
the top of its stroke ready to move 


down as soon as the cycle is 


vlinder The evlinder recipre timer water delay) its clutch started. The solenoid valve con 

ites up and down for a preset closes normally open contacts ac trolling the evlinder is deactuated 

number of cveles after the water tuating the water spray solenoid until timer 1-TR is reset (power 
spray starts valve. Timer 2-TR is also actuated disconnected from its clutch) and 
An objective in designing the through timed contacts of timer then energized from the water de 


<vstem was to have the evlinder 1-TR. Program 










HYDRAULIC ENGINEERING 
FOR INDUSTRY 


DWELL 


SINCE 1829 


TRADEMARK 


DESIGN SERVICES 
FABRICATION 

POWER UNITS 

HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS 
ACCUMULATORS 


STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS 





Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas. 


The CARDWELL MACHINE COMPANY 


—_ 


>i aey- A CARDWELL TRADITION SINCE 1829 


Franklin at 19th St, Richmond 11, Virginia « Phone Milton 4-4593 
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You get 10 big Integral-Motor-Pump advantages 
in these two NEW types (three models) of 


GAST «.. AIR PUMPS 


Medel 0211 


: - 1. Latest tvpe G.E Form G"" motors 
6 hp, to 1.3 cfm, ) . 626 han ort , 
28 acl or 20 vee, 2. More ce pact than « F 

3. Total weight reduced 1 / 3—cuts shipping costs 
Model 0321 4. Motor mounting and labor eliminated 
1/4 hp, to 2.2 cfm « Ci ons ary ar ] 

- _ ad ) . i Ul 
25 psi or 28" voc 6. Va ons os 
Model 0521 7. Positis t, pulsel 
1/3 hp, to 3.8 cfm 8. Impro smoot 
20 psi or 28" voc ) Depe a quit 
*0321 similor in ). Fore >on Mi 
g 





oppecronce 
Write for new Bulletins V-356 and P-356! Gast Manufacturing Corp. 
P. O. Box 117-D, Benton Harbor, Michiga 

See Catalog 


in Sweet's 
Design File 





@ AIR MOTORS TO 7 HP. 
@ COMPRESSORS TO 30 PS! 


ROTA RY ® VACUUM PUMPS TO 28 IN 


“Air may be your answer " 


CIRCLE 55 ON TIME-SAVER CARD 


105 





A> Se al 
rANK-MOUNTED bridge 


rig. 1. THE in carrying 


a 


position, 


left, and being crossed by the launcher, right. 


Hydraulics lets Army carry its own bridges 


e By William R. Abell, «/ 
j Var » Rew 


7 


A 63-ft, 5-ton bridge is easily unfolded and 
put across a stream by one man and his gang 
of hydraulic cylinders. Hydraulics is ideal 
for this job requiring large forces far from the 


power source. 


i ITY is an armored unit's greatest asset. But. 
mobility is lost when bridges must be thrown 
Phe 


olumn,. very quickly put 


over a gully ideal military bridge 


us the 


stream ofr 

would be as mobile 

place and recovered 

The solution to this worked by 

S. Army Engineer Research and Development Labs. 

bridge 
The bridge can he quickly 


problem. out the 


aluminum nounted on top of a 


etless tank. | 


' i 
olding 


ivure | 





K. Singleton, wr. 


nt Labs 


and John 
and relonme wratories Fi 


unfolded. and then just as quickly 


restowed 


plac ed in position, 
Hydraulic 


tank engine 


evlinders powered by a 
the bridge 


pump 


driven by the “launch” 


@ Launcher operation First step in launching is 


to extend the HOLD-DOWN cylinder to release the « lamp 


ing jaws. | 


various hy 
is controlled by the 
the over 


and must tilt 


igure 2 shows locations of the 


draulic evlinders. This cylinder 


same valve as the OVERHEAD cylinder. Since 


head evlinder is connected to the boom 
the 
tion to vertical, 
on the 
inder will operate first. 
has completed its stroke, 
the 
Next step in the operation is extension of the swine 
the the 


away and in 


from the horizontal travelling 


bridge posi 
there is enough difference 
two cylinders to insure that the 


When the 
the 


entire 


loads 


in the 
hold down ( vl 
hold down evlinder 


overhead evilinder raises 


cVlinder. mounted inside boom. This swings 


end of the bridge out from the boom 


FIG. 2. LOCATIONS of most of the hy 


draulie evlinders can be seen in this view 
of the bridge being unfolded, 
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the most important 


advance in tube 


fittings in 





@ No flaring or 
threading 


@ Withstands higher 
pressures 

@ No need to spring 
tubing 

@ Permits closer 


tube bends 


@ Fast, foolproof 
assembly 


@ Meets J.1.C. and 
A.S.M.E. standards 
. Listed by UL 


Tremendous popularity of steel and 
stainless steel Hi-Seal fittings has led 
many users to request Hi-Seal fittings 
in brass. You wanted them—Imperial 
made them — new brass Hi-Seal fit- 
tings... plus steel and stainless steel 
fittings so you can profit from famous 
Hi-Seal advantages . like butt- 
joint, close bends, quick assembly 
in the metal best suited to each 
application. 

Tube doesn’t enter the body of 
the fitting. It bottoms on shoulder of 
the sleeve. Camming action of the 
nut causes sleeve to form a collet- 
type triple-seal grip on the tubing. 


years 


LAIMA, 
‘ 


Butt-Joint simplifies installation! 


Final circumferential seal is made 
by tapered edge of sleeve. No tube 
torqueing when making a joint. Can pe 
be disconnected and reconnected as 

often as desired. — 


Write for Bulletin 3061 and complete facts. 


SEE YOUR IMPERIAL DISTRIBUTOR: 


for fittings and tools for copper, steel, stainless steel, aluminum and plastic 


tubing. He offers industry's most complete line. 


THE IMPERIAL BRASS MFG. CO. 


IMPERIAL Elle of abi 





6300 W. Howard St. © Chicago 48, lil. © In Canada: 18 Hook Ave. * Toronto, Ont. © Dept. AH-118 
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FIG. 3. HYDRAULIC CIRCUTI 


diagram of the bridge launcher. 
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the TONGUE evlinder Lhe 
lowers the bridge trom the vertical ts 

zontal launched position While the bridge 
owered, it is also being unfolded by the scissor 
NG eviinde Because the weight of the bridge will ex 
tend the tongue evlinder. there is no pressure loss there 
ind ! hinders e and | ’ nay be op 
rated simultaneously 


With the bridge unfolded 


\ telescoping } LCTOR ¢ 


ind lowered, it is ejected 

linder pushes the bridge away 
sealing quick-disconnect eou 

lines to the scissors evlinder 
evlinder is the only hvdrau 
lon the bridge. All other com 

I irriet 
pins and ¢ 

iw cvlinder. As a 

draulic circuit is designed so 
ot be moved in either dire¢ 
ipplied to the lock evlinder to 
ipplied to the lock evlinder 

the lock direction. the 


Hydraulic and mechanical connections from the tank 
to the bridge are duplicated at both ends of the bridge 
Thus. the tank can cross the bricos 
iain from the other end 
@ Hydraulic system — Circuit diagram of the bridge 
launcher hydraulic system is shown in Figure 3. With 
the exception of the ejector cylinder, all control valves 
are 3-position. 4d-way tandem types. All valves are 
located in the tank operator's compartment. This lets 
driving. launching. and recovery all be dk ome 
man 

The 3l-gpm pump is driven from the 8o0-hp tank 


engine by a power takeoff through a mechanicall 


operated clutch. Relief valve setting of O00 psi Is 


based on required pressure of 3200 psi at the ey 
inders and allows for some line losses 
Relief valves connected to the various cylinders 
protect the cylinders. valves. and structure from high 
pressures and shock which might occur when th 
tandem valves are closed. Flow control valves are used 
to meter oil out of the evlinders and control speed 
The flow controls are also intended to limit speeds 
of parts which might fall in case of system failure. ¥¥¥ 
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LET 


RACIN 
engineer your 
hydraulic needs 





WHY RACINE-SECO FACTORY- 
ENGINEERED, FACTORY-ASSEMBLED 
“HYDRAULIC PACKAGE UNITS" 
ARE BETTER FOR YOU 


These units are de signed, engineered 
and built with Racine-Seco-made 
components to your specific machine 


operation needs. 


Compact — requiring a minimum of 


floor space. 


All components easily accessible for 


quick servicing. 


Complete and ready for immediate 


hook-up to your service lines. 


Control valves positioned on easily 
accessible, clearly designated con- 


trol panel. 


: ‘ Investigate RACINE-SECO’S free engi- 
Field sales and service representa- . neering service. Let Racine Hydraulic spe- 
cialists relieve your engineering load. 
Utilize this responsible single source of sup- 
ply. Write us about your hydraulic projects. 
No obligations. 


tives in all principal cities, 


RACINE HYDRAULICS & MACHINERY, INC. 


2074 Albert Street, RACINE, WISCONSIN 


November, 1958 























Fluid power on die 


@ As a leading die casting machine builder, what's 
your picture on the use of fire-resistant fluids? 

The customer tells us what fluid he wants to use 
Today more than 95°% of our machines are built to 
use a F-R fluid. We estimate that 60°. of the com ' 
panies buying our machines prefer the water-bas 
fluid. Most of the others use a phosphate ester type 

Use of a F-R fluid doesn't present any design or 
construction problems for us. To the user it means 


considerably less pump life 


@ Since your machines use high priced fluids, have 
you given increased emphasis to leakage control 
We've eliminated threaded connections. Except for 
the pump intake line. all lines 1l-'4 inch or less are 
tubing with flared fittings. All larger sizes are flanged 
connections. Our design calls for rigid piping Special 
AL TOMATIC ACCUMULATOR shut-off is made by a telescopic fluid carrving tubes make it unnecessary to 


large pilot check valve directly below the two piston use swivel joints. We preter the flared fitting because 
type accumulators. Valve stops flow when the machine 





. from our experience they withstand the shock con 
isnt operating. 
' ditions which occur during a die casting evel 


@ Because of the large flou demand during the short 








AST month AH&P editors met with Myron Malecki., shot interval, a die casting machine is a fine applica 
L hief engineer. and Jack Palmer. sales manager tion for an accumulator. What types do you use? 

Cast-Master Inc. to learn about their techniques We use both the piston type and non-separator 

deas for fluid power svstems type. While it's less expensive. the direct gas to oil 
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“FINGER FLEXIBILITY” 


2  \N TEFLON* 
HOSE IN ALL 
4 / | DIAMETERS 
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casting machines 


accumulator! than the piston 
prevent intermin 

volume to preve 
- Do make ( i 

We purchase i viinders: még ) va 


We've 


you 
sulic cyl 
metallic 
Phe 
d ther 


standardized on 
Vee rings on the rod 
60 Rockwell C ar 
rate up to 2000) ps \r 


to 4000 


nders much 
rings 


eviinder 


pst at the 


» handle 
take mn 


eal ana 


during 
the syste 


FROM END TO END INSIDE AND OUT MADE 


There is nothing like Teflon flexible hose 
(ola colel-dam-)e)e)ier-)dlelat-mmh (0), Mm elm dal-Mil at 
time, you get/‘‘finger flexibility’ in large 
diameters up to four inches with Spring- 
field ‘‘400"’ an exclusive new de- 
velopment by Titeflex. Short bend 
radius, long lengths, plus ‘‘Zero Motion 
Braid’'t make Titeflex Springfield ‘‘400"’ 
the big news in Teflon hose. Write for 
Bulletin 400. 


complete information, 


PNEUMATICS is used to operate one of the safety fea- 
tures. An air powered plunger locks in the safety ratchet 
to prevent closing of the press until the machine guard 


Is complete lv closed, 


heat exchange 


115] 


RIGHT IN OUR OWN PLANT 


TITEFLEX, INC 
Hendee Street 
Springfield, Mass 
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' Parco-precision 
in manufacture and 
quality control reflects the 
use of the most 
advanced R & D technique 
and tools, Add rubber compounding 
experience and skill 
dating from the introductior 
of rubber seals and vou have the 
reason Parco's high quatity 
parts assure perfec 
sealing performance for 
every airborne and 


ground industry 








FOR O-RING QUALITY! 
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4 producer of min 


ylinders 


ind R 


n high 
ch means 
perfect 
making Mo-Bar and P 
trusted in th 
mobile equipm 
mportant. There is alv 
ering Representative at your service 
efore your next problem on static and 


itter how critical the pressure or temperature 


of your application, you will find Parc 


promptly delivered from inventory or Parco 


custom-molded parts to be t 
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High pressure pneumatics... can it 


@ By Howard E. Wright, 
( ip G ra 


tm PRESSURE air is dan 
ous. But so is low pressure ail 
Whether its an air bottle at 3000 


psi, or a tire at 30 psi. a blowout 
has the same result—air escapes al 
the speed of sound, and some 
pieces o with the ut ™ ia 
s best if 
| 


itt 


high-pressure air systen 
should be used and the systen 
signed to minimize the danger 

Because air is not harmed by 
nuclear radiation or high tempera 
tures the way hydraulic fluids are 
iir may be the necessary fluid 
medium where high temperatures 
and radiation are met. The other 
ind perhaps most impertant thing 
for aircraft use. is the possible 
weight saving 

One development, which is still 
in the future and may reduce pneu 
matic system weight even more. is 
the closed system. Her ur will 
he returned to the compressor at 


ibout L000 ps and boosted to 3000 





Mydrau 


Pressure reguiogtor 


4 reliel va 


Py 


to tn pst by the compressor, 
This kind of operation would im- 
prove compressor efficiency and 


thus reduce weight 


@ Comparing systems figure 
| shows the basic elements. Each 
of the major parts—actuating cyl 
inders. transmission lines, and 
energy source— will be considered 


~t parate ly 


@ Actuating cylinders — Work 
outputs vs. the weights of 35 actual 
produ tion cylinders are plotted in 
Figure 2 The cylinders were 
manufactured by several compa 
nies and included different designs 
Maximum work is the product ol 
stroke. piston area and operating 
pressure, Empty. or dry, pneumatic 
evlinders weigh more than dry hy 
because they 


draulic evlinders 


nust be bigger than hvdraulic 
evlinders which work at higher 
weight of the 


pressure However 


Selector valve 


Transmission distonce 





Actuating 
cylinder 


1c system 


Actuating 
cylinder 


Selector 





Transmission distance ~ 


Pneumatic system 


aircraft systems. 
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WEIGHTS of the hydraulic 


will be analyzed for various conditions, These systems are typical of today’s 


and pneumatic systems shown here 


filled pneumatic evlinder is less 
than for the filled hydraulic eylin 
ders because of the weight of the 
fluid. Operating pressure of 2000 
psi was used to compute the 
plotted values for hydraulic evlin 
ders because maximum horsepower 
output of a hydraulic system is 
gotten when pressure drop in the 
lines is 1/3) supply pressure \ 
pressure drop of LOS: ts assumed 
for the pneumatic system to give 
an operating pressure of 1350 psi 
This value is reasonable because 
pneumatic lines are more efficient 
than hydraulic lines 

Horsepower output of hydraulic 
and pneumatic cylinders is com 
pared in Figure 3. Pneumatic 
cylinders show a pronounced 
weight advantage at high horse 
powers. At the lowest — plotted 
values. there is little difference 
This is to be expected because spe 
cific weights for both are infinite 
at zero power output and the 
plotted lines are converging 


Hor st 
different 


@ Transmission lines 
power available from 
sizes of tubing for various trans 
mission distances is plotted in 
Figure 4. Again a pressure loss of 
LOO0 psi in the tubing is assumed 
for the hydraulic system. Assumed 
pressure drop for the pneumatic 
jine is 150 pst to give operating 
pressure of 1350) psi. This com 


Although 


not plotted here. pneumaty tubing 


parison is made at O'f 


is lighter at higher temperatures 
However. the weight advantage is 
not as great. Although horsepower 
outputs of both pneumatic and hy 
draulic tubing are reduced by 
lowered temperature, the effect on 
the pneumatic tubing is much less 
than on the hydraulic. 

Specific weight. or lb per hp. of 
hydraulic and pneumatic tubing 


vs. length of tubing is plotted in 
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Figure 5. Tu hor OU) psi ts ery near miiabats If expa ston 
~ hard stainiess ste MIL-1 t e is (1) minutes or more ex 
6045 lubir for L500 psi is Ol pansion will be very close to Iso 
ST aluminun MIL-1 WL) H thermal. The elass fiber iir bottles FIG. 2. WORK OUTPUT VS. 
lraulic syste return line is the though lighter than metal bottles WEIGHT of hydraulic and pneu- 
61 ST. Weight of the hvdraul have low heat transfer coetficients matic evlinders. Hydraulie cylinders 
' . aie i it lL, ind make isothermal expansior have a slight weight advantage if 
: the weight of the fluid is not con- 
the temperature drops trom it) f harder to get sidered. When fluid weight is con- 
) F. while there is little change f \s Figure 7 shows, there is a sidered, the pneumatie cylinders 
eumat tubi All this eans slight iin when storage pressure show a definite weight advantage. 
that pneumal power trans “sjor is raised from 3000 to S000 psi 
' efficient We het { the when expansior is adiabatic. There 
eu il lines is al tt l/lO that s a large iin with this pressure 
f the | ru! es and pressure mncrease w fie expansion is ts 
sa it l/Othat i fraul ther il The change with te npera 
ture ha e is very slight 


> 2 egegs ] 
@ Pressure sources ’ 


S PER HORSE POWER 





re we hits fahva i peur ) } 
‘- on ! ' frame members are used as the 
na ! ir reservoir. or botth 
a . , storage tanks. Some weight would 
atale ta wraviel iven horse bid 
a . | soll ; have to be added to the air-frame 
wer for , ¢ ! ti ‘ aft | ' 
' ; , ; t nake the structural members air 
yee “SI ‘ hat tl h : 
! ify ssume that tne tight it this weight would be 
draul mu yer re ‘ ind , é 60 & 
' uch less than that of separate ai MORSE POWER 
that fuel needed to drive the pum) os 
tties 
- oe | thy imp svete 
seight is star itter | @ Systems \ that the three FIG. 3. PLOT of horsepower vs. 
: specific weight of hydraulic and 
, i ‘ 1) i portions e syst . . 
the peral l Spech 7 port in — pneumatic evlinders shows that 
weight t hydraul pulps . been evaluated, the complete sys pneumatic cylinders weigh less, par- 
plotted against horsepower su tem can be measured. Figures & ticularly at higher horsepower 
plied t tl wluati virnder ! ind 9 are i summatl of the levels. 
| ure 6 previ us data plus in allowance fi 
Pumps fi hich the data for the weight of valves. fittings. hy 
Fieure 6 were ithered are pres draulic fluid tank. and hydrauli +3 
ire-« pensate { La " ‘ tiiter kor the pneumath systems of 
wery types Dhese are the ccepted this allowance Is lo’ of the L 


/ 


standard for aircraft applications weight of a system for 4 sec op 


eration. For the hvdraulie svs 








Operatin speed is assumed to le 
S700 rpm. It is also assumed that tem. the allowance is 20 of the 
these pu ps ar ()) eltimoent weight fa syste for | see cope i 

Ficure shows specific weights tion. Conversion to other condi 
f air bottles to provide power for trons IS easy In the case of a hy 

iver leneths of tim tO f draulic system. all that s necessary 
Specific weights are lower at is to add the difference in evlinder 
higher temperatures These ti! weight) resulting from longer 
bottles are spherical lass fiber operat time, since the curves 
types Both isothermal and adiaba cover all the other possibilitic Ss FIG. 4. HORSEPOWER transmitted 
tic expansion were used to plot the For pneumatic systems. Figure vs. distance for different sizes of 
; " ‘ , hydraulie and . atic tubing. 
lines in Figure 7. When the ex ) should be used as the startin a shes = sae’ . = aren ” ubing 

Pneumatic tubing weighs less. The 

pansion time ts short, that is one point to find specific weights of weight reduction is most pro- 
minute or less, expansion will be differing systems. This is because nounced at low temperature. 
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FIG. 5. SPECIFIC WEIGHTS of 
e. tie t 
— 
600 F + + 
, AWAEN 
oo |. 75% : . 
i is wo 20 Doane rets 
Td 7 . 
a) eee Eee + ' - FIG. 6. SPECIFIC WEIGHT of hy- 
draulie pumps vs. hp delivered to 
2 angidininal | ; [ pI , | 
> | ae ee | ; ' r the actuating evlinder. These values 
s ea) ace ‘ do not change with time. 
4 “0 : 
° 
; % FIG. AIR BOTTLE specific 
. 
. ? ling nes. This 
= a r . . 
: ¥ tlhe weight in 
: : : 
* with increasing horsepower 
M 
» and with inere iz Operating time. 
FIG. & SPECIFIC WEIGHTS 
nplete hydraulic syste 
ion distance. These curves 
an actuating evilinder 
for full strok 
clude 20% of 
np weight 1 allowance for 
20, weight of reservoir, filter. 
valves, hoses, and tubing brackets. 
: ‘in : 
. ne . 
wo Prd > 7 5 4 Oy ido y — 
3s WoL 3a , FIG. 9. SPECIFIC WEIGHT of 
: ] complete pneumatic systems vs. 
*T -_ j transmission distance. Conditions 
ot 3 4 assumed are: Temperature OF; 
S OOnr a | 
.* J 4 storage pressure S000 > psi: 
«+ Adiab expansion in the = air 





bottle; Actuating evlinder rate 
1 se Allowance for hoses, valves 





and tubing supports is 10° of the 
weight of a system for 4 see operat 
ing time. 


SYSTEM WEIGHT PER HORSE POWER ourTPurT 





FIG. 10. SPECIFIC WEIGHTS of 


hyd d pneumatic systems to 


the fitting and valve allowance for curves in Figure 9 give a value of actuations 


these conditions is reasonably ac 1.95 |b hp for the system cor vo to Figure 3. find the value for 


ite for the distances and horse respond ng to the following con 1 sec actuatior > TI | ind 


no matter what dition add to get 2.48 Ib hp for these con 


i\ he intro ditions. If all conditions were the 
same except total operating time 


weicht ind “ because o ¢ vlinder actua 


I 
operatin time \ 
I 
| 


ila 
Therefore, the ransmission ¢ ne tions were necessary. Figure 7 
O00 


r weight and air \ir sto pressure shows that air flask specific weight 
ust be either added ve we ay is 2 lb/hp while air flask weight 
The new values ; : for 4 sec total operation is 1 lb/hp. 

ures 3 and 7 ( lo convert this to the value for all Then 1 lb hp must be added to 


| . . 
the iower = set conditions identical except number give the corrected answer of 2.92 
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Aviation 


There are few industries which, for speed of evolution and 
progress, can be compared with the aircraft industry. The key to this 
rapid growth has been research, and it is in this field that *VSG’ 


variable delivery hydraulic pumps and transmission gears have played 
an important part not only tn this country but overseas. 

Test rigs of various kinds both for airframe and jet engine 
development have incorporated *VSG° equipment as being most 
suitable for giving that precise control necessary to simulate the 
required conditions 

This is just another of the highly varied applications of *VSG’ 
which has now been serving modern industry for fifty years. 


. 
—V\ 


4 SERVING MODERN INDUSTRY <i908-1958™ 


‘ 


VICKERS*ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SWI 


D2" 
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HIGH PRESSURE 


b p M bi e 3 ? PNEUMATICS 
om i. AVIATION 
eee 4 lb/hp. Similar conversions are 


made for other conditions 





Figure 10 shows the relative 
weights of pneumatic and hydrau 
lic systems to deliver 20 hp at OF. 
where cylinder actuation time is 
} sec and total operating time is 


ie ; ° . 2 os sevenaaes niin x ’ 
The Hydraulic Press Manufacturing Co. 12 sec. Storage pressure for the 


oe — ° . meumatic system is assumed to be 
is justly proud of its contribution to our | é 1e¢ t 


S000) psi and both isothermal and 


national guided missile program. 
B —_ adiabatic expansion are plotted \s 


The hold-down cylinders, shown below, Figure 10 shows, the high-pressure 
are typical of the special hydraulic units © pneumatic system with isothermal 
thet H-P-M is manufacturing for use on : expansion is lighter for all trans 
Ground Support Equipment of this pro- mission distances. If expansion is 
adiabatic. a hydraulic system 
gram. 

would be lighter for transmission 

80 years of specialized experience in distances of about 32 ft or less 
hydraulics enable H-P-M to meet the ex- the pneumatic system is lighter for 


acting requirements of equipment such as longer distances 


this—and to manufacture one of the This analysis has not considered 


foremost lines of standard hydraulic com- many of the components such as 


ponents available to industry today. pressure switches, quick discon 
nects for ground operation, pres 

Our engineering experience is yours for sure sages. and other items which 
the asking. Write direct to Hydraulic go into a complete system. Before 
Power Division, H-P-M, Mt. Gilead, Ohio. making a final selection the effect 


of these on system weight should 


he ‘ onsidered 


@ Compressors— So far. there's 
been no mention of airborne com 
pressors The reason for this is 
that they are not particularly ef 
ficient and will usually increase 
system weight 

Present 3000 psi compressors 
with an output of 0.3 lb of air pet 
min represent about 21 Ib installed 
in an airplane. This includes ait 
driers. tubing and hoses. but not 
the drive. Since the compressor 
could be engine driven. no allow 
ance needs to be made for “the 
drive. Whether or not this com 
pressor should be used depends 
upon the system requirements and 
the usable operating time. An ait 
bottle weighs 6 Ib per Ib of usable 
air. To equal this. the compressor 
must operate for 11.65 min. If the 
compressor can supply usable air 
for longer than this. it will save 
weight 

( ompressors with higher outputs 


HYDRAULIC POWER DIVISION and more favorable weights are 

available today. but lack of ex 
THE HYDRAULIC PRESS MFG. COMPANY =— "1!" ‘ley be be of 
A Division of Koehring Company 3 Mount Gilead, Ohio of this discussion. However. the 


He46 


should be investigated when a sys 
tem is being designed. vvv 
CIRCLE 72 ON TIME-SAVER CARD 
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FIG. 1. HYDRAULICALLY-OPERATED 


aircraft engine overhaul stand shown with the engine in vertical and hori- 


zontal positions. Foot-operated controls can be seen here. 


Hydraulics helps 


ABELLED the Hydrosab, ar 
overhaul stand recently 
veloped by Ets. Edouard Baey 
of Brussels, Belgiun 
SABENA, uses hydraulic power to 
position the engine quickly Tor 
disassembly, overhaul. or assembly 
operations kngines are mounted 
boy the pl ypellor shaft The entire 
ne may be rotated hydraulical 
vertical to horizontal posi 
tion. Figure 1. The engine may 
also be rotated about the prop 
shaft axis by a hydraulic motor 
Special locks let the same motor 
turn the pr yppellor shaft. crankshaft 
and other engine parts for valve 
ind ignition timing 
The stand is designed for re 
ciprocating engines such as the 
Pratt & Whitney R-1340. R-1830 
R-2000, R-2800, and Wright 
R-1820 and R-3350. However. any 
reciprocating engine and most 
turboprop engines* can probably 
be mounted on the = stand The 
heaviest engine on this list weighs 
about 3500 Ib. Hydraulics was 
chosen for this job because of its 
compactness and the smooth speed 
Variation possible with a hydraulic 
motor and flow-control valve 
Alliso ind Ro Rovee have 


may be 


overhaul aircraft engines 


@ Hydraulic system-—Circuil 
diagram of the hydraulic system is 
shown in Figure 2. A_ fixed-dis 
placement pump supplies 2 In 
perial gpm to the circuit. Pressure 
is limited to 700 psi by a relief 
valve. Pump output flows through 
two lines to a two-section valve 
The valve has a 3-position, 2-way 
section and a 3-position, 4-way 


section. Both sections are operated 


1s and spl ings 


by the same solenok 

Flow through the 2-way section 
is blocked whenever the 4-way 
section, which controls the hy- 
draulic motor that rotates the en 
vine around its axis is shifted. The 


2-way section feeds another 


position, 4-way valve that controls 


FIG. 2. HYDRAU- 
LIC CIRCUIT DIA- 
GRAM of the engine 
overhaul stand. 


the oscillating motor or rotary 
torque actuator which turns th 
arm on which the engine is 
mounted. Only 180-deg rotation 
of the arm is required to turn the 
engine from horizontal to vertical 

The hydraulic motor for turning 
the engine is mounted at the end 
of the mounting arm. It drives the 
engine through a reduction gear 
set to give maximum speed of 3 
rpm. Speed control is gotten with 
a throttling valve. 

Control of the solenoid valves 
is by foot switches mounted to- 
gether in a control box. The box 
connects to the stand by a length 
of cable so it can be moved where 


it Is most convenient. bai 
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PHIS VIEW, below the floor of the supersonic wind tunnel test section shows screw jacks, hydraulic valves and 
gearing used to position the test section floor. Hydraulic motors are undernesth the gear boxes connected to the 


' ight-angle serew-jack drives. 


Hydraulics in a supersonic 
wind tunnel 


e By J. Grindrod, 


newes supersoni ible-densits closed-circuit Ly pe e Air speed control Changes 


il ran lest section is 8 by & ft Models up in Compressor speed can be used 


| teul 


Mach 2.! ,dra to Oftin span can he tested. Phys to regulate subsont speeds 


- 


\IN’S 
nd tur 


{ 
ically. the tunnel has two 350 supersonic speeds must be devel 
ft long legs joined by two 60-ft oped by regulating size and shape 
lees. Diameter varies from 20 ft of a throat or nozzle section. The 

bestabli ut the compressor inlet to 47 ft nozzle is dsually & by & tt but the 
land. It is it the tunnel cooler. The ten-stage roof and tloor of the nozzle section 
late iv ial compressor is driven by elec can be moved toward each other 

tric motors with a maximum oul ind flexed at the same time to pre 


put of SO0.000 hp. Maximum com duce the required size and shape 


ressor speed is 750 rpm for supersoni tirflows \t the 
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Do you know about 
Gask-O-Séals? 











THIS 
Gask-O-Seal 


EXCEEDS 
HERMETIC 
SPECS! 
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New economical RMC switch “=u oe 
SOUNAS Alarm OF SHUTS OFF iiicies cetocicy tne opening i 


only 26 in. 

; t t it] | | Pop and bottom of the nozzle 
equipmen a Cri iCa eve are flexible steel plates. They are 
about 64 ft-9 in. long and weigh 

1214 tons each. Thirty pairs of 
screw jacks, driven by hydraulic 
motors, are attached to the back of 
each plate to position it. Hydrau 
lic servo valves controlled by a 
punched-tape system control the 
hydraulic motors and, therefore. 
the nozzle opening. Hydraulic oil 





pressure is 665 psi. All the oper 
ato hs sto do is select the wanted 
RMC LOW-LEVEL SWITCH ee ae ath . oe 
matic. 


Built to withstand vibration, pulsation eae ya eae 


and constant usage of hydraulic systems through the test section, it is 
slowed down by a 60-ft.-long dif 
fuser. Top and bottom walls of the 


The RMC Low-Level Switch can be used as alarm or shut-off unit diffuses axction are fined. The side 
for critical low level (or high level) in most any kind of liquid. walls are movable sections from 
It is absolutely safe and dependable for use in hydraulic liquids 5 to 25 ft long. These walls are 
under pressures up to 250 p.s.i. Magnetically driven through a solid moved by screw jacks and hydrau 
head forging, leakage is impossible and switch is sealed against lic motors like those used in the 
dust and moisture. It requires no packing glands. nozzle. Control is by the same 


pune hed tape which sets the nozzle 
section. A total of 12 cylinders is 


used, 


@ Other hydraulies— Hy drauliv 


Two powerful Indox Mag- motors are used to drive the test 


nets operate switch mag- model mount to vary angles of in 









— 
ys —— 








Za pod 4 netically through a solid cidence and roll. Angle of inci 
SS ay | ik ~ ee ad ; dence can be varied from plus 22.5 

= fh ty FAS}: head forging. Switch is nee . 

, h D: Pay . to minus 22.5 deg. Roll can be 
= a Bs single pole, double throw ; ° 
Lf 1 pa LES =a . = on varied through an angle of 180 
ae Be . rated at 15 amps, 125 and deg. Hydraulic cylinders are used 

Y boast ~~ or - . ‘ > 
He 250 volts A¢ ’ M2 HP. to raise and lower the model on the 
ud er . B : 
R Available in top and side trolley which brings it into the tun 
—— Sessa mounted models. nel. A calibration probe which has 









&-ft travel is also electro-hydrau 
lically controlled 

The ten-stage compressor. ts 
made in two pieces, One section ts 


: lo stages: the other is s stages 
The RMC Low-Level Switch has been thoroughly tested for cycling ar sh 0 he st ' se! ; 
ce o stage p ece Ss user 


endurance and vibration resistance. It will stand a constant and re- for speeds below 1.6 times the 
liable watch over operating equipment. speed of sound. The high-pressure 
section is removed and replaced 


with a dummy section. Dummy 


Write and high-pressure sections are 
for complete technical and mounting mounted on wheeled trucks so that 
data, or outline your particular requirements. one or the other can be rolled into 


place. A hydraulic motor driving 
two screw jacks lifts the trucks 


C ROCHESTER MANUFACTURING COMPANY, INC. . 
onto their wheels when they are to 


209 Rockwood Street + Rochester 10, New York 









he moved, The high-pressure sec- 
tion weighs 600 tons: the dummy 
vv 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 






section. 96 tons. 
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Complete engineering data 


CIRCLE SEAL PRODUCTS COMPANY, INC. 
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NEW 1100 SERIES 
GAUGE PROTECTOR 
VALVE... By Circte Seal... 


for instant, 
precise shutoff 
from over- 
pressure...even 
at low settings 


provides complete 
protection for 
gauges and 
operating personnel 
.. accurate, 
immediate response 
... for gas and 
liquid systems... 
actuation from 
5-2400 psi 





available. Write today! 


2181 East Foothill Boulevard 
Pasadena, California 















ES4-KM2 


ONE-WAY 9 Vy octval 


vere 


IMPULSE SWITCH 
simplifies sequencing circuits 


*% Eliminates Interlocking Switches 
and Complicated Actuating Dogs 

% Exclusive one-way actuator sends 
electrical pulse when depressed, 10 amps, 125y AC 
then opens circuit. No pulse on Four models avail- 
actuator return oble with pulsing 

strokes from 1/16 

% Gives More Dependable Opera- to 3/8”. 
tion replaces complicated con- 
trols 

%*% Lowers Cost of Control Circuits— 
fewer switches required 

% Faster Automatic Operation — 
closer sequencing possible 


ELECTRO-SNAP CORPORATION 
4224 W. Lake St., Chicago 24, Ill. 





plus 25c shipping 
Write for 
Quantity 
Discounts 
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RELIEF VALVES 


WITH 


@ EXCLUSIVE FEATURES 
@ SMOOTH OPERATION 
@ LONG LIFE 


PILOT-OPERATED RELIEF VALVE 


Hydraulic relief valve limits system's maximum 

| operating pressure at constant level, though 
flow rate varies. No leakage loss below cracking 

pressure. Pilot valve controls pressure setting 

main valve instantly conforms. Remote 

pilot available to lower setting of integral pilot 

control. 3 pressure 
ranges: 50 to 1200 
ps 1000 to 3000 


i 


ps 2500 to 5000 
ps 50,000 tensile 
semi-steel body 


standard aluminum 
alloy to order. FMP 
str. thread gaske 
seal bosses ,” to 
1', Panel mount 
ing bosses 


Modified units avail 
able as Sequence 
Operating Valves 
and as Unloading 
Valves for clamping 
w other two-pres 
sure applications 





POPPET TYPE RELIEF VALVE 


Smoothly sliding poppet, seated by a stain 
less steel compression spring is the simple 
lesign of this rugged unit. External adjust 
nent. Two types of sealing elements avail 








able. Soft seal poppets for air, gas, and 
liquids, with no leakage stainless steel 
poppet for general fraulic applications 





Other poppet materials available for special 
chemical services. Eleven pressure ranges 


to 2750 p te s” pipe, t ibing, internal 
straight threading. 250°F std specials to 


+00°F. Aluminum alloy, brass, or stainless 





ADJUSTABLE IN-LINE RELIEF VALVE 


External relief adjustment without breaking line is the feature of 
this 5000 psi relief valve. Limits hydraulic system's maximum 
pressure at constant level, with minimum rise above cracking 
pressure. Turning locknut on body varies relief pressure adjustment 
spring in pilot valve. Free reverse flow. 2 pressure ranges: 50 to 2500 
psi; 2000 to 5000 psi. Stainless steel body with hydraulic o-ring, 65 
to 160°F standard. Packings for other fluids, and higher tempera 
tures available. Flare or flareless tube connections and %4” 


Distributors in principal cities coast to coast 


Qo 


U 


TOR GLOBE NEEDLE P 


CHECK RELIEF 


SELEC 
= 


i] 
4 
= 
j 





REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND 35, OHIO 
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eliminates 


a major cause 
of servo valve 


failure 





New 


MICROWEB 
FILTER 


cleans missile and 


draulic fluids of a// particulate con- 
taminants 0.45 micron and larger 


CW 


Mil 


' 
' 
i 
' 
' 
' 
: 
Dept. AH, Bedfor 
; 1 
‘ 






MILLIPORE FILTER CORP. 


een eeemomewoeeooooeewoeoocna! 


R. R. Muller has been named 


veneral manager of the Aero- 
nautical Division of Flexonies 
Muller gives 


up his duties as treasurer of Flex 


Corp.. May wood, III 


onies to head up all company a 
tivity in the aireraft. rocket. and 


missile field 


itlustrated. b-page bro 


\ new 


chure in color describing pneu 
vibration isolation systems 
has been released by Walter 
Kidde & Co.. Belleville. N. J 


designed to protect 


mati 


Svstems are 


delicate missile controls. aircraft 


components, and sled test’ instru- 
aircraft hy- 


rapid = load 


ments subje te d to 


‘ hana = 


a unique 
precisel} Impulse test standards for high 


of surface pressure high temperature air 
icron eraft hose have been raised to 
v being 250.000 eveles by Resistoflex 
before Corp.. Roseland. N. J. for its 
hy] d 
_— Teflon assemblies This upgrad 
anufacture 
ponent 
i 1 fill 


ng critical BOMARC BRONCO... 


' 
' 
yo ' 
ume ; 
] « the name of this device developed 
; guidance syste of the IM-99 missil 
rT through a 2'o-min simulated flight to « 
Ma ; for roll, pitch, and yaw in flight Missile 


the natural bounciness of tr upped a 
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AVIATION —~ | 
NEWS 


from the fluid power field | 





/ 


ing of standard ratings more than 
doubles the usual industry test of 
LOO.000) eveles for OO) psi " 


Loo | 


WEATHERHEAD HAS NEW 
AVIATION AND MISSILE GROUP 
Phe Weatherhead Company 
has formed an aviation and missile 
vroup Plants are in Cleveland 
Ohio. Glendale. Calif... and Orange 
N. J Keach has its own engineer 
ing. manutlacturin ind sales or 


Ss. C. Howell moves 
Cleveland plant to hoe 


vanizations 
from the 
veneral manager in Glendale where 
precision fittings and valves will 
be mac General managet nn 
Cleveland is Albert J. Weather- 
head Hl. 
trate on valve production ttems 
In Orange. N | the kastern 
\ireraft Products ¢ 
i quick-disconnect couplings and 
Louis B. Courtot,. 


This plant will concer 





rp. specializes 


special valves 
formally chief er neer of 
products will coordinate 


in of the new reesuyp 





by Boeing A a I 
It bumps bucks way | 
out the tidance syste which corrects 
mounted mn four air springs wi 
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GD700 SERIES 








Victor Regulators control 












et 
, | 
& : 
b : 
? 
’ 
& = 
~~ 
LR SERIES 
=p 


high pressure gases...safely and accurately 


GD700 SERIES for testing pneumatic components or operating gas 
systems. Gas-0-Dome primary regulator is controlled by a relief venting, 
high pressure, spring loaded regulator. This combination offers you 
precise regulation for both low or high volume applications. 


MODEL 
GD710 
GD711 
GD712 
GD713 
GD714 
GD700 
GD701 
GD702 
GD703 


PS! MAX. 


INLET 
7000 
7000 
7000 
7000 
7000 


3600 
3600 
3600 
3600 


Flow: Approx. 300 scfm. 
Operating temp. range: —67° F to + 200° F (Storage —80° F) 


PS! OUTLET 
RANGE 
400-7000 
200-3600 
200-2000 
50- 800 
10- 150 


200-3600 
200-2000 
50- 800 
10- 150 


Leakage: None. 


GAUGES (integral or 
pane! mounting) 
10,000-10,000 
10,000- 5,000 
10,000- 4,000 
10,000- 1,000 
10,000- 200 


5,000- 5,000 
5,000- 4,000 
5,000- 1,000 
5,000- 200 


LR SERIES Loading Regulators for “dead end” and 
low capacity testing (2 sfcm.) of pneumatic com- 
ponents, or for operating gas systems. Will hold 
dead-end pressures without leakage—also will 
hold supply pressure even when inlet pressure 


decreases. 


PS!| MAX. 


MODEL INLET 
LR20B 7000 
LR19B 7000 
LR18B 7000 
LR17B 7000 
LR16B 7000 


PS! OUTLET 
RANGE 


40-7000 
20-3600 
15-2000 
10- 800 

5- 200 


Operating Temp. Range: —67° F to +200° F 


Leakage: None 


(Storage —80° F) 


BOTH GD700 AND LR SERIES are field proved. They regulate all non-corrosive gases, including oxygen. 
Forged bronze bodies; stainless steel trim; Kel-F seats; internal filters; built-in adjustable relief. Proof 
pressure 2 times rated pressure; burst pressure 3 times rated pressure. Panel mounting. Stainless steel 
models available for corrosive gases. For complete specifications, write us today. 


VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; hardfac- 
ing rods, blasting nozzles; cobalt & tungsten castings; straightiine and shape cutting machines. 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Avenue, Los Angeles 58 + 1145 E 76th St., Chicago 19 


J. C. Menzies & Co., Wholly-Owned Subsidiary 





AIR .COMPRESSORS 


e develop- 
ufacture of 
tweight, 
ic and 
fu 


The picture above § 
MC 2004-20 UN 
COMPRESSO 


For Airborne Pneu 


4-Stage, 4-Cylinder 
PR 3800 PSI 
CA : 2 SCFM 
INL Can Be Pressurized 
BEARING nti-Friction Type 
LUBRICATION: By Splash 
LUBRICANT $6085 Oil 
Oll CAPACITY: Sufficient 00 Hrs 
COOLING 


DRIVE Bulic Motor, 
PM, 2500 PSI 
WEIGHT lass Motor) 11.87 Lbs. 


gral Fan 


OthemiPrecision Products 
VALVES All TYPES: Broke * 
1 * Pressure Reducing 

ictor * Shuttle 
* Solenoid * 1 * Transfer 


Dehydrators 


Control © 
* Relief 


ALSO Air Compres 
* Fuel P 


~d Va 


M. C. MANSFACTURING CO. 
Moi? .O. Box 126 
Plant: 11@iindianwood Rood 
LAKE ORTON, MICHIGAN 
WEST COAST OFFICE 
716 Wilshire Blvd., Sante Monica, Calif 


Representotives 
D & O. ENGINEERING CO 
P.O. Box 3107, Wichita, Kansas 
* Cc. MINCH 
1132 Donson Drive, Dayton 10, Ohio 
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AVIATIO 
ae 


COMPONENT, 





DATA 


Self-Sealing Coupling 
... gives positive lock 


Designed tor 3000 psi hydraulic 
systems cb een Oe C-2542 specs 
Designated the 3200 series it con 


nects with a quarter turn of che 


of ii Sd) 


locking nut and disconnects with a 
straight pull on the nut. Designed 
to prevent partial connection, a 
touch or a glance tells whether the 
coupling is connected and locked 
No fluid loss when disconnected 
Aeroquip Corp., Jackson, Mici 
CIRCLE 500 ON TIME-SAVER CARD 


Electro-Hydraulic Servo 
System 


. . . anticipates velocity 


t 


Servo gives an output velocity 
proportional to, the input and tm«e 
derivative of the input electrical 


command. The derivative computa 


tion is generated by means of hydro 
mechanical rate-feedback network 
which measures and feeds actuator 
velocity back to the servo flapper 
which gives velocity anticipation 
Hydraulic Research & Mfg. ¢ 
Burbank, Calif 

CIRCLE 501 ON TIME-SAVER CARD 


Instruments 


A technical brochure on gage, 
and differential pressure 


measurements describes the per 


absolute 


formance, application, and specifi 
cations of a line of strain gage pres 
sure transducers. Also included are 
circuit oe and a typical in 
stallacic n Gulton Industri In 
Metuchen, N. J 
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Calculator 
... for fluid flow 


le 


Six-inch dia double-faced mac 
of vinyl plastic. Gives fast readings 
of flow, pressure drop, and orifice 


sizing for hea h air and liquids, with 


CI VALVE 


accuracy of 15-in. linear slide rule 
Calculator’s three dials can be set 
and readings taken direct without 
any calculations required. Price 
$3.75. Available from—Eckel Valve 
( San Fernando. Calit 
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Synthetic Hydraulic Fluid 


... for temperatures to 700 F 


QF-6-7009 fluid is thermally 
stable in closed systems from 25 
to 550 F for long periods and to 
700 F for short periods. Fluid is one 
of a series of experimental alkyl 
silanes, and is available in develop 
ment quantities Dow Corning 
Corp., Midland, Mich 
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weeccems Use Chemiseal’ NYLON 
el anda wage PRESSURE TUBING 


a 


a an “Sap 






“et 


outperforms metal 





STRONG Types for 1000 psi and 


2500 psi. 


FLEXIBLE Saves flexible couplings, 


and intermediate fittings. 


















DURABLE Exceptionally high resist- 
ance to flex and vibra- 
tional fatigue. Resists 


abrasion and impact. 


ECONOMICAL Outperforms metal at a 
fraction of the cost. Saves 
installation labor. 


















| \W 
1 l 1 
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Variable-Delivery 
Pump 






. is torque limiting 






lL) 










ADAPTABLE Sizes from !<"’ to 15"0.D. 
useable with any stand- 
ard metallic flare or com- 

pression fittings. 


SERVICEABLE <A: temperatures ranging 
from —100°F to +225°F. 
Unaffected by hydraulic 
fluids, oils, alkalies, most 
solvents. 














For prompt service, contact one of The Garlock 
Packing Company's 30 sales offices and warehouses 
throughout the U.S. and Canada, or write for 
further information 


United States Gasket Co., Camden 1, N. J. 








ans 


ea grne- 


— wa 


United 
eighs 118 ths and delivers 12.2 S tates 
ae bee. ie, of Sony Gasket Plastics Division of 


CIRCLE 506 ON TIME-SAVER CARD Too. % }=4 ) ar @ | Cc I. 


ntinued on next page 
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solenoid valves including normally 


AVIATION 


open or closed, 2, 3, & 4-way. Made 

COMPONENT. in stainless steel and aluminum for 
. pressures to 3000 psi. Available 

DATA from Skyvalve, Inc., Syracuse, N. Y 


CIRCLE 507 ON TIME-SAVER CARD 
f' 


Missile and Rocket Valves Brazed Tube 


Connectors 
1s f on nual wives dat e — 
: or aoe .. + for aircraft and missiles 
{ pressure I lic an 
\ Suitable for close quarters where 
“ gs, f Ww ¢ rts } wrencnes cant be used Fitting has 
ecif ons 1 48 types of 1 pre-positioned silver alloy brazing 


Pilot operoted Check Valve 
Counter Balonce Volve 


RIGHT FROM 


THE START 


Check Volve 


“ee 


Unloading 


Volve 


Lock Volve 


Velocity Fuse 


High Pressure 
—= 


Filter 





5 OUR BUSINESS 


ications, '" 


NG FLOW 1 





OLLI f appl 
TR ious types © nt 
CON . been used in variou Tools, Farm Equipme 
a bh above valves ee a Building Machine S . 
f e at oat , 
Handling litary for 
,5 Materia tn the Mill 
ans alves to 
ad Earthmoving Company has also supp! ed 
ot neerin« om hers r ex 
barman Engit 3 at ond Missile Launc wile advantage of ov 
ad Support Equipme applications and take 
2 end us your 
ou *< lems 
We vite y® se our prob . os 
nce to help ane yze y . ent on req est — AN anc os 
pers $ these procuc alls Also suPP Rate and Volume 
B tins of any aqua fied 4" Aircraft industry 


Controls t0 


ENGINEERING COMPANY 
EVANSTON, ILLINOIS 








WATERMAN 


725 CUSTER AVENUE . 
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ring. Requires only insertion f 
tubing and applying heat. Tor in 
duction col of resistance ¢ ny 
can be sed. Socket of fitting yns 
rubse 

Made in all body s| apes tron 


] 


ro 2-in. OD in steel, stainless steel 


a 
* 
ae 
naval brass, and pronickle. Join 


strengths to 150,000 psi in tension 


and 48,000 psi in shear. Not ef 
fected by vibration Parker | 
tines & H Di Park H 

( rf Cie j () 
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Teflon Hose Assemblies 


Acron Tetlon 
cose SM i ‘ ‘ t 
eme ot -] Sp if 
‘ 
\ 
< mon ¢ pa 
numbers, d | ince 
Standa 1s 
( Woy x ‘ " 
pes t 
' 
numbers pul ( / 
Cor Miaayt / 
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Air Compressor & 
Vacuum Pump 
- » powered by single ac 


motor 
Mode R¢ 5 { 
ended = me i 
reci pro. pres 
in Oil-wert y \ n | | 
It was builr ¢ pre-tl t 





mussiles of t ents. I 
compressor W lelive HO ci 
of tree f O pst I vacu 
pump will draw 0 1. Hg abs 
600 cipm flow with 10 in. Hg 
inlet pressure. Unit w Operate in 
ambient temperatures ft ‘ 
140 I Lear li l R D 
Elyria, Ohi 
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Highlights of SAE Aircraft Committees’ 
Fall Meeting—September 22-26 





FUTURE TRENDS IN MISSILE AND AIRCRAFT SYSTEMS was subject of a 
| pay ‘ | roble te lved 1 ker i with ai 
O-RING QUALITY STANDARDS Studie ind eff f O-ring def 
’ ' ' rr t rocedut ; 
On * 
miniaturized bh gauges 
MAKE THEM FAIL Pes 1D ; hat ma lification test= are * ; 
ff things work instead of This bourdon helix gauge, de- 
them { Making them fail and findir signed for the Bendix built “Talos” 
missile, has no external fittings. 
Fits into a 1” space, and bolts 
directly through the dial face 
NEW BRAZING TECHNIQUE tainle vas talked about When you need specially de- 
| k M \ h A \viatior echt i wa -ed on \ signed pressure gauges, consult 
G co,a | ne tu ized 
I t S © vaure 
QUARTER-MILLION DOLLAR VALVE Sul 46D members are For details, ask for Bulletin G-1 
t tor kx ‘ 1 S250.000 1 
I | ' imt this kind of n 
Vl 





a ae oe sacar te Sedaaes ies leas ea Instrument Company 


660 S. Fair Oaks Avenue + Pasadena 2, California 


sensanees wii TRU-FLATE’S Famous 
ia aactaeriaaa ge Industrial Blo-Dri Gun 


The Alt Maze 
breather-filter keeps 


protect hot 


r ‘ 


dust out of engine 
ind compressor 
Cl inkcases gear 


cases, hydraulic 





equipment, liquid . 


5 Times More Air! ! 
machinery. Types 


and sizes available Volume 
e 
in both oil- wetted Pressure 
and oil bath models 
,e° Cost 


to protect every 


torage tanks and 





vented housing Safety 
In the oil-wetted type, dust is impinged on a series of then try the Tru-Flate all-pury No. 410 Blo-Dr 
oil- wetted wire baffles. In the oil bath type, used . a a ve ‘ ie . " 
where the dust concentration is unusually high, the t Han ever « = le | valve ca idjusted from a 
filter media is enclosed in a bowl. Outside air must = = veape theres = : pes : = tin » 
first pass through the oil, then the filter media, before safety, maintenance and p ct ers 


entering crankcase or housing. Also functions as a 


backfire flame arrester 
Available in sizes from 4” to 34%". Permanent, all-metal, 
easily cleanable. Write for booklet AH-11. Made by T R 18 os F L AT E ’ IN a . 


AIR-MAZE CORPORATION, Cleveland 28, Ohio @ 888-92nd Avenue * OAKLAND 3, CALIF 








CIRCLE 5 ON TIME-SAVER CARD CIRCLE 127 ON TIME-SAVER CARD 
November, 1958 129 











3000 PSI 


COMPARE PRICE AND DELIVERY 


130 





MAXIMUM QUALITY 
MINIMUM COST 





C 


Saves Weight—Space—Cost 
Check these advantages: 


e Clean, trouble-free design 


e Exclusive ‘‘Bruning-ized’’ bore 
e Single or double action 
e Extremely wide selection of 


bores, rod diameters and 


mounting combinatior 

e For both hydraulic and pneu 
matic application 

e 3000 PSI operating pressure 

e Excellent performance stand 
ard 

eta y adapted to customer 

e 


e Premium quality 


e Minimun st 


For riginal equipment r replace 
ment art pecify Br ng f TO 
cy t 

Br ete é f higt 
perfor e ny nd pneu 
mat er er ma check 
Vv € 


WRITE FOR FREE BULLETIN 
No. 554-18 


COMPANY 


—Braunine 
| 


| 
609 So. 9th St., Lincoln, Nebraska 
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NEW 


PRODUCTS 





DIRECTIONAL VALVES 
. . » for 6000 psi 


Designation: VM6506 Series 


Features: Pressure-balanced slick 


gives low handle pressure Good 


rotthing characteristics. Low in 
ternal leakage ( cc per min 
000 ps Can be stacked up to 





six segments in an assembly. Series 


Ilel ewe ' . 
paraiiel typ »-posi On -CONNCC 


perate 


tion open-center Manually O} 


with detents ¢ ptronal 
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HEAT EXCHANGERS 
. . « have high efficiency 


Designation: Perfexchanger Type B 


Features: Fixed-bundle shell-and 
baffle 


luid Dy-pass and increases 


tube type with which pre 
t 


vents 





T ubes 


etficiency ire spaced on tr 
ingular pitch giving maximum heat 
transter wit! 


minimum pressure 


drop. Made with !4- or +s-in. tubes 


Specifications: Sizes from 1.3 to 
200 sq. ft. Made in 
and four-pass models 


single, two, 


MA 
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HYDRAULIC CYLINDERS 
. . . have Teflon seals 


Features: Designed for safety hav 
ing all seals that prevent external 
leaks made of Tetlon. Will with 
stand temperatures to 450 F. Rod 


seals are Luar inteed nor to le ik ONC 





lrop of oil. Not affected by non 
flammable hydraulic fluids 


Specifications: Teflon seals are 
standard on the entire line of hy 
draulic cylinders. This includes the 
job-rated cylinders for 500 to 2500 
psi and the power-packed line for 
3000 to S000 ps 
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AIR LINE LUBRICATOR 
. . » has low pressure drop 


Features: Delivers oil only when au 


is moving. Oil can be ited for 
large or small volumes of air. Mots 
ture will not collect in reserve 
Plastic dome gives visual indication 
t 
ie 
: _ . 
oa i. 
Coe 
—— ‘es. 
3 
4 
bs 
Ud 
of oil flow. Can be filled) from 


either side. Independent regulation 


of oil and air flow. Porous bronzc 


filter on siphon tube 


Specifications: Pipe sizes from |, 
to 14 in. Capacities to 100 cfm and 


pressures to SO ps! 
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AIR-MIT Te lt 


PRECISION 


TEFLON’ 


for LIFE-TIME E& TROUBLE-FREE 


RYDRAGLIC SERVICE 















t! 
Low Cos QUALITY FEATURES: 


lished 
Air-Mrrte Cylinders—made in Single 1 Ground and polishe 


r Double Acting Series, in 4 mount- steel ram 
ing types, are high quality cylinders Brass. true-bore 
at a low price. Simple, rugged design cylinders 


ind compact construction give them 


long life, permit easy mounting on 3 High strength 


Single Turn Back-up RINGS... 
















jigs, fixtures, tools, or machines aluminum alloy 
Used wherever power holding, push cylinder heads ALL THE NEW MILITARY SIZES — 
a a . I Remays. y required MS-28774, MS-28777 and MS-9058. 
f { ingers \ nee 0 ' 
R-EENE Vylncers will meet your 4 Bronze oilless ram Accurately machined to assure you the fullest utility 
most exacting requirements of de- bushing lif f ; 
pendability and long life. Write for range and life of your equipment. 
complete catalog and prices 5 Five steel tie rods 





Only HALOGEN offers “MEMORIZED” 
TEFLON 






ARAM DEVICES, INC. 


HI-RELIABILITY GAUGES 

NOW CATALOGED WITH 
SPEC. DATA FOR 

HYDRAULIC APPLICATIONS... 


15 p.s.i., or 30” of vacuum, to 20,000 p.s.i., including the 


any TRIPLE-GUARD 
“>  SAFETY-TYPE 


KUNKLE 
GAUGES 


Backed by 50 years gauge 


Halogen cylinder 
packing is known 
for operating success- 
fully and efficiently 
over the widest 
temperature and 
pressure ranges. . . 





because they are 
“MEMORIZED”. 


This is an EXCLUSIVE 
process which makes 
the packing lip 
“remember” the size 
of the rod or cyl- 
inder . . . and keeps 
it in sealing position, 
regardless of temp- 
erature variations. 





_— 


Style 614 V Rinas 


— 


Cups ond Blocked Vees 


= 


Write for complete catalog on 
TEFLON HYDRAULIC SEALS 
it's FREE! 


HALOGEN 


INSULATOR & SEAL CORP. 


9960 Pacific Avenue, Franklin Park, Illinois, Gladstone 5-9000 













Send your prints for 
assembly details 
and find out about 
FIELD PROVEN 
AND ENGINEERED 
“TEFLON by 
HALOGEN.” 







manufacturing experience 
Guaranteed accuracy 
Tubes, cases and move 
ments to specifications 
Bourdon tubes in all metals 


os required. 





4 
ARMOR PLATE 








WRITE FOR CATALOG & ENGINEERING DATA 


KUNKLE VALVE CO. + FT. WAYNE, IND. 
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Engineers and manvfacturers of products of TEFLON 


























S@eeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeee 
Again Available! | a 
\ gain Available! | Fytele\treas= 
First printed in July 1954, 5000 
copies of this popular booklet 
were bought by more than 800 O-RINGS ; 
\ companies and individuals. A . in handy kit 
\ econd printing makes this course Designation: Select-O-Ring Kit Ne 
ivailable to vou ) 
Features: Contains [SO O-rings in 
$1.50 per copy sizes | to 25. Case is shock-resistant 
plastic and has a gage. O-rings are 
stacked on pegs the size of the 
— 
Table of Contents —_ 
Section | Moisture in Air Lines ........ 29 
Air Properties and Distribution System Accessories 3] 
Characteristics Air Hose ‘ns Se geen eriae 37 
Introduction l Section ll 
Atmosphere and How We Power and Working 1% 
Use It ese co “OS Elements _— 
‘ | Adiabatic and Eee 41 
Isothermal Compression . 9 Introduction to Air Valves .... 49 
The Efficiencies and What Poppet Type Air Valves ...... 55 
They Mean ~ 14 Sliding Plunger Type Air 
Section II WEED Kohktiktesascarasencas 58 shaft they seal. A gage 
The Distribution System Diaphragm Air Valves ........ 60 the k gives cross section siz 
Introduction—Friction, Leaks .. 20 , Sacdutasedsctskecetsneens 63 Complete interchang nformatior 
How to Figure Friction Losses 23 Index of Tables and Charts .... 66 IS SUP} hed wit kit 
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TOG-OIL* 
Double-Acting, 


Toggle Linkage 
HAND PUMPS 









FOR SUB-PLATE MOUNTING 


Manifold 
Mount 


VALVES 


For any type of operation...there’s a Versa Control Valve 


@ Variable Leverage 
Ratio up to 3.5:1 
@ Models for 1000 
3000, and 10,000 P.S.I 











available for manifold ting. These eff t, compact Control 
Valves ere ideal for incorporation as original equipment. They can 
be installed directly on t or ted tandard Manifold 


Plates (or Sub-Plates). ig HYDRO-WHEEL ' 


Versa Manifold Mount Valves are available with any type of 
tuating device, i fr 1/8” to 1” NPT, 2-, 3-, 4, and ° 
3 Wey — pt tr peli from martial joa to 500 PSIG. Makes Platform Lifts 
SELF-PROPELLED 


@ Gives 360° Steering 
@ Simple, Safe 






Over 110,000 Variations... 
Available for Immediate Delivery! 






Easy-to-Install 


> Rotary Pumps 
> Needle Vaives 


> 4 and 5 Woy Valves 














—a Write Dept. AP-11 
VERSA PRODUCTS COMPANY INC. |— MEC HANISM 118 E. 2nd St 
48A l TREET, BR . ‘ ; 
Se S$ CO. Uhrichsville, Ohio 
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AIR VALVE MANIFOLD 


. « » for plug-in valves 


Features: Built in plugs and con 


nectors for electrical connection 


Reduce installation and maint 
nam osts. For the Oompany 's 
Speed King \ ves. Fast re sponse 





M 


ves. M 
NPT 


t 
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SOLENOID SHUT-OFF VALVES 
. have high flow rate 


De signation: |. S 
Features: | nt r At 





ns 
} } i\ SC ( ifl ¢ 
ny | itt 2) 

} pp n I if 
| t sort ithe 
set 
Specifications: Sizes 5, and 1|-in 
NPT. Forged brass body and stain 


Css StTec! Inte; trin 
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Features: Steel for the magnet 


MINIATURE RELAYS residual magnetisn Armature 


- - » have high amp rating 


; , 
crimped to allow reducing relay gay 


{s in making unit small 


which ak 
Specifications: Two types 
made. One can be mounted in 
in. square and has a 10 an 
rating at 110v ac, tor single to 4 





pe le if t Th ther is rated 
le circuits he otner is rated 


‘ea 
nN \ | amp, 110v ac tor single 
~ — louble pole 


* 
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‘ lon no ¢ 
special alloy having me Continued on page 135 


HYDRAULIC _ | 
OIL FILTER 


B acth 


Monel Metal Insert 


Reservoir Type for 
“Hydraulic and Oil 
_ Re-circulating Machinery 





EASY TO INSTALL—EASY TO CLEAN 
LONG LIFE—LOW COST—SIZES AND 
SCREENS TO FIT YOUR NEEDS 





%& ONLY THREE PARTS 
%& MEETS J.1.C. STANDARDS 
% GREATER FILTERING AREA 
% SPECIAL TRAP-WEAVE MESH 


Specially woven MONEL wire cloth 
and a new method of compact corru- 
gation, gives triple protection with less 
space than other filters of like capacity 
T rap-weave m sh stops thin longated 
parti les with NO loss of efficiency 
Non-corrosive, non-tox! mater! 





leaned with an 


als throughout I is 


ordinary brush 


Write for descriptive circular. 





5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
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CIRCLE 25 ON TIME-SAVER CARD 


Standard oz Industry 


CENTURY Liquid Level 
SIGHT GAGES 


e Easiest Possible Installation 





on any wall thickness 


WHEN YOU e Large Face for Better Visibility— 


So . 1” Overall 
ify e Can be used with non-inflammable 
Ga See oa AR 


e Leak-Proof — No Dripping 


e For Better Service at Lower Costs, 
Start Using Century Gages Today 


T . T R A S E A LS = 3 . ee Immediately — from 


save money with 
seals of rectangular 


Send for new catalog containing dimensional 


information on hydraulic reservoirs and complete 


section design. line of power unit accessories 


Precision-cut to extremely 
fine tolerances, TETRASEALS 


provide the answer to better CENTU RY HYDRAULICS 17 GS, 
¢ 


dynamic sealing at lower 

cost. Resulting from precision Division of CENTURY-DETROIT 

fabricating methods develop- 7701 LYNDON AVE. . DETROIT 38, MICH. 
ed exclusively by Goshen, Telephone: Diamond 1-3797 
TETRASEALS not only ore 
equal in quality to standard 
O-rings, but ore interchange- 
able with them use the 





same groove 


0-RINGS 
OF SILICONE 


Now, dimensions ond toler- 
ances of AN, MS, SAE, JIC 
and NAS are met consistently 
with standard tooling from 
compounds useful over a 
temperature range of 80 
F to + 500° F. Non-toxic, 
too. Lower unit costs, fewer 
rejects, faster delivery, are 
ether advantages PAT. PENOING 


Eliminates leaks in oil, air, 
water, vacuum, chemical lines 


Tru-Seal saves hours in assembling piping on pipe or SEAL 


TETRASEALS and O-rings by Goshen are available 
in natural, synthetic and silicone rubber compounds 
to meet MIL, AMS, SAE, ASTM and industrial specifi- 
installations because it enables you to en as) «SIDE 
arasit “~—, 


cations run your pipe lines in any direction you wilt ge fo 
; wish, quickly and easily—without having hand tight 4 
When it comes to critical seals, come to Goshen. to recut and re-thread piping sections a 


Wherever used on air, oil, water, stecm, (2) 


Send Literatu 
for "ee vacuum or chemical lines, it seals perfectly is Thread pipe 


ot —100° F. to plus 500° F.—without the or fitting 
Low Friction ' T 3 threads 

[}TETRASEALS [_] GORLUBE Fakta use of pipe dope. Its installation requires ( / inte port 
only light tightening torque, thus elimi- “ Point in 

| desired 


_Jo-RINGS (_] GROMMETS noting over-tightening damage to valves, SS = 


pumps, compressors, and other fittings 








—_ For further information write 
— 


Tighten 


ee aoe 
bbe (i ig - TRU-SEAL DIVISION Ro. A 
, vir age a FLICK REEDY CORPORATION Weahpreet 


, a“ , r 
a on ot le Whee ds 
SRA es =i a cine ele ae gre 2008 N. Hawthorne, Melrose Park, lil. oaty fight 
1311-8 S. TENTH ST. GOSHEN, INDIANA pes a 


required) 








“Miller Fluid Power” is also a Div. of Flick-Reedy Corp 
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NEW 
PRODUCTS 


FILTER DRAIN 
is automatic 


Designation: M: 


Features: Oper 


CIRCLE 317 ON TIME-SAVER CARD 


AIR COMPRESSOR 
uses rotary-screw 
principle 


Features | zi 


tloor space 
Specifications: ( 
f speeds of 


CIRCLE 318 ON TIME-SAVER CARD 


EVAPORATIVE HEAT 


EXCHANGER 
is cleanable 
Designation: S i4-HOO 


Features: For air, water 


Continued on next page 


November, 1958 


for increased production. . . 
minimum down-time.. . 
lower costs... — specify 


AIR and HYDRAULIC CYLINDERS 


SERIES A 


Rated 2 psi air and up to 500 
psi oil or water, 23 mounting types 
Corrosion-resistant, precision-honed, 
hi-tensile brass tube 


SERIES H 


Rated 2,000 psi hydraulic. Compfete 
range of mounting types. Precision-honed 
seamless steel tube 


floating cushions—uniform cushioning—long life—fully adjustable 


easily removed cartridge-type rod seals with integral rod wiper 


choice of rod sizes for all applications—rods heat-treated and hard chrome 


eltoli t-Miol Ma titiiol a MoM a duleMeleMiselgule 
steel heads and end plates for strength and positive alignment 


all ferrous parts rust-proofed 


What's your cylinder probler 
We'd like to help you solve it—oa 
tion features of S-P air and hydraulic phone call will bring our represen 
cylinders —features that will assure tative on the double. Prompt deliv 
dependable performance long eries, too. The S-P Manufacturing 
service life minimum down-time Corporation, 30201 Aurora Road, 
NTel le Mn @lille) 


Before you buy any cylinder, con 
sider the quality design and construc 


. lowest end cost 


for speed Representatives in principal cities 
Phone or rite for Catalogs 
ond w alog 

No. 1108 (Series A 


performance and No. 104A (Series 


NON-ROTATING AIR AND HYDRAULIC CYLINDERS * ROTATING AIR AND HYDRAULIC 
CYLINDERS * POWER CHUCKS © COLLET AND DRILL PRESS CHUCKS © VALVES, 
ACCESSORIES 


A BASSETT COMPANY . IN GREATER CLEVELAND ° ESTABLISHED 1916 


CIRCLE 115 ON TIME-SAVER CARD 





NEW 


PRODUCTS 





ic fluids. Evaporation of water over 
cooling coils gives cooling rate of 
000 BTU per pound of water 
evaporated. The air stream in which 
cat s rejected, enters at the top 
iVels own cthrougi 
e spray chamber and is drawn up 
¢ pient l iscl ged 

I ¢ tans. Cor or te 
matic, governed by 


It's Lassman for unusual 


HEAVY-DUTY EQUIPMENT 


\ 600-TON SQUEEZE EVERY SECOND... 


that’s what this tube pointer produces. In terms of 


the hydraulic power unit which operates it, this 
means reversing a flow of 45 GPM at pressures to 
3000 p.s.i. every one-half second. And, of course, this 
must be done quietly, smoothly and without exces- 
sive heat generation 
Lassman-designed-and-built equipment is able to 
provide this and other types of unusual heavy-duty 
service because it is carefully engineered for the 
specific application. 
We would appreciate 
See the opportunity of work- 
ing with you on your re- 





quirements. 


CIRCLE 145 ON TIME-SAVER CARD 


136 











modulating the amount of amr cu 
culated. Sizes to 18,000,000 BT 


hi 


CIRCLE 319 ON TIME-SAVER CARD 


PROFILE CUTTERS 
. . + for hydraulic ports 


Features: Made of form relieved 
high speed steel tor AND OOO 
hydraulic ports and MS t flare 
less tube connector. Ports can 


ANO 10x ntev ms 











| 
=, 


‘ in one pass. M n 

For steel or alumin AND 100 
itter has rep! dle | 
fh spe sTce 3 
IS¢ ! it 


CIRCLE 320 ON TIME-SAVER CARD 


INDUSTRIAL AIR BRAKES 
. give smooth stops 


Features: Iw: ypes 


for Making sery 





return spring for q k . | 
sccond has in lito 

ping cylinders pring-apy 
released parking Cylinac 
Specifications: Made in tw 

14 by 6 in. and 18 by 8 


rernal shoe type 
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NEEDLE VALVES 
. » « for 10,000 psi 



















Designation: Seri: 00 Ge, 

Features: Nylon ster wiper pre Heo, 

se Ne a HYDRAULIC FF \ i 4aag BULLETIN 
nN rat ny pr na ste C,ual x 






PROTECT HYDRAULIC EQUIPMENT, REDUCE REPLACE- 
MENT COSTS WITH IMPROVED UCON HYDROLUBES 


Ucon hydrolube fire-resistant fluids have excellent 










corrosion- and wear-resistance 










packing 1 large slice of the replacement 


juipment. Now, LCOoNn 








Test Results 





r . | 
resistance equal to petroleum oils J 








riledlitione protect i fire-resistance 
additi j Inhibited 


Petroleum Ucon Hydrolube 
HYDROLUBES PREVENT CORROSION elidel’ canine 
275.CP Oil 150-CP 5-CP 







CIRCLE 322 ON TIME-SAVER CARD L con hvydrolubes 150-CP and 











in both liquid and vapor phases ove 
SEPARATOR Pe ais Viscosity at 
. . has high efficiency Seas ee oF “ay Te 100°F.,S.U.S 216 158 276 





Designation: ly | Weight Loss 






t i im pra 
Features: S f pif cOpp der normal operating condi Vanes 34mg. 1/ mg 30 mg 
con. Aut tions. They successfully pass the standard Eccentric 
196 mo ) 9 ) 
spac ASTM test f rust-preventive character Ring 125 mg. 28 mg 2 mg. 





(ASTM Designation D 665-94). Th Total 159 mg. 45 mg. 102 mg. 


hibite nceorporated in the hvdrolub« 








<sentially eliminate ri 


ormation from the water present, bot HYDROLUBES ARE ECONOMICAL 


ilso ud in the reduction ol weal 
















Leon hvdrolubes are the « ym il 
WEAR-RESISTANCE TOPS inswer to fire-resistance in hyd 
fluids Most commercial ! Iraulic equip- 
Actua plant omstallations in a vice : 
, ment can be easi converted to Ucon 
— 4 industrial hvdrauly pee ar EE ea 
well e number of controlled 
| i i iy tinber ontr 1 sé And Leon hvdrolubes | ive no 
laboratory tests have shown that wear in 
a irmiful effects on neoprene or most othe 
Vane-Ly pe mps i significantly reduced . . 
tandard packing materials Reduced leak 





vith L con hvdrolubes 150-CP and 275-CP 






we losses also have been frequently re 












in comparison to previous hydrolube for 

: ported. Ucon hvdrolubes are approved 
mutations. These results have been con 
; by Fact Mutual Labo 

‘ p firmed in )-hour LOOO psi standard 
trifugal force rotary vane tests at 150°F. conducted by Get all the facts on Lcon hydrolubes. 
er whici ( nys ince pende nt labor itories The se test- WV rite tor the bookle t | CON Hy trolubes 
Will ] ns te the show that the wear-resistance of “CP Spell Safety Address : Department B. 












Specifications: S 


DIVISION OF UNION §6CORPORATION 


5 CARBIDE 


M 30 E. 42nd Street, New York 17, New York 
CIRCLE 323 ON TIME-SAVER CARD The terms “Ucon” and “Union Carbide” ore registered trade marks of ucc: 


Continued on next page 
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‘ we tree intormeation about 








NEW 
PRODUCTS 


Plus Value Performance 


is built into NOPAK Air Cylinders 











s ( 
A NOPAK HYDRAULIC MOTOR ( 
... for low-speed and high-  # 
FULL SIZE PORTS — lai AT torque 
aay 4 — us Features: Infinite variable speed 
— PRODUCT from 0 to 50 rpm in either direc 
non. Constant torque ourputl over 





entire range. Oil system totally en 





V-RING PACKING 





ADJUSTABLE OR 
SELF-REGULATING 







- 
closed. No clutch needed. Gea 












— COMPOSITION 
curs is eliminated 
ALUMINUM FOLLOWERS Specifications: Five cylinders hav 
ing 4-in. bore and 3-in. stroke. Vol 
ume displaced per revolution 0.68 
gal. Maximum operating pressure 
1500 psi. Maximum speed 50 rpm 
QUICK STARTING NYLOK ® GLAND Weight 500 Ibs 





GAUL CHECK LOCKING DEVICE 


ANOTHER NOPAK PLUS VALUE 
Class 1 and 2 Air Cylinders 
Pressures to 250 P.S./. 
Features? Check These — 


@ CHOICE OF CUSHIONING ACTION: 


CIRCLE 324 ON TIME-SAVER CARD 


MANOMETEP CHECK VALVE 
- . + prevents fluid loss 


Features: Mounted at top of ma 


leather cups for medium and low I 
out Dul 


a 
All Closs 1 and 2 cylinders are avail- pressure nometer tube it will let air 
able with non-cushioned, self-regu- impregnated fabric cups for high i Teflon float stops any fluid from 
lating or adjustable cushioned heads pressure oil or water I ; 
on either or both ends Graphite impregnoted cups for high escaping Body is stainless steel 
temperatures ’ , j 
Valves do not affect accuracy of 


@ QUICK STARTING: Quick opening ball- 
check valve assures starting under 
full power 


@ LIGHTWEIGHT COMPONENTS: Piston 
follower and follower-ring made of 
aluminum, wherever suitable, reduce 
piston weight up to 60°, result in 
faster starting, more power, longer 
cup-packing life in horizontally mount- 


Piston-ring type for special applica- 
tions 

SELF-LOCKING PACKING GLAND 
New gland design utilizes Nylok ® 
for positive locking 


@ SELF-COMPENSATING V-RING PACK- 
ING: Requires no adjustment; assures 


manometer 


Specifications: Size 354 in. long 
by %@ in. dia. Can be used on single 


longest possible trouble-free operation. 


@ BRASS TUBING: Hard drown, seam- 
less, straight and concentric; imper- 
views to corrosion. 


@ CYLINDER HEADS: tron Alloy for du- 


ed cylinders, reduced impact 


@ PISTON PACKING TYPES: Standard 
piston assemblies utilize dependable 
composition self-sealing cups, for air, 
oil or water service. Other types 
available include rability and long life 


She/f-Stock Service on Standard Models 


NOPAK Class 1 Self-Regulating Cushion Air Cylinders are available from 
stock in a range of bore sizes and stroke lengths from 1'2" x 1” to 8” 
x 15” in 6 Standard Models. Ask your NOPAK representative for the latest 
NOPAK Shelf Stock listings, or they will be sent with your request for 
Catalog 101-A covering the complete line of NOPAK Air Cylinders. 





® Registered Trade Mark, The Nylok Corp. 
or multi-tube manometers. Connec 


tions are |, in. NPT. Good for 500 


SI 


Representatives in Principal Cities 
VALVES andl, 


Ne O PA K CYLINDERS 


Galland-Henning NOPAK Division . 2743 S. 31st Street . 
CIRCLE 54 ON TIME-SAVER CARD 
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Milwaukee 46, Wis. Continued on page /4! 
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USE ONE OF THESE: 
TIME-SAVER CARDS... 


NOVEMBER, 1958 


for more information on 


advertised products, new 6 
components, useful literature, 
etc. Just circle item number 
and drop in the mail. 
New Products 
Descriptions start on page 56 
4 
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APPLIED HYDRAULICS & PNEUMATICS 


BRAZETC Py NY : 
812 Huron Road Parker Fittings & Hose Div., Parker-Hannifin 
Corp 
TEFLON 


Ck a RN RE pactncage 


- Flexenics Cor; 
Cleveland 15, Ohio pam COnaned a & VA 


Lear In Lear-Romec Div 











CIRCLE 30 ON TIME-SAVER CARD 


NE | MORE Powerful 

e 9/16" MINIATURE 
AIR CYLINDERS - 4-WAY AIR 
VALVES - QUICK CONNECTS 












NEW more powerful \," bore spring return and 
double acting MINIATURE Air Cylinders to com 
plement our widely used %” bore cylinders 
NEW 4-way Air Vaive, Quick Connects, AC. and 
D.C. Solenoids, fittings, mountings and other 
needed itermns to improve your automatic tooling 
and production devices of new end products 
Made for MILLIONS of cycles of trouble-free 
»peration! Modestly priced 


Write NOW for NEW Bulletin MA > Lt AL e 


Ciippard INSTRUMENT LABORATORY, INC. 


7370-H Colerain Rd., Cincinnati 39, O. « Phone: JA 1-4261 


Manufacturers of 8. F. Coils, Electronic, Equipment, Mimature Pneumatic Devices 

















NEW 


SINGLE OR 2-SPOOL VALVE 





PARALLEL VALVE 


for heavy duty industrial 
) mobile hydraulic applications 














- 





MYORAULICS 
‘upaiyn 4Ocrem 


Capacity: at 20 ft./sec. 





MAX. PRESSURE: 1500 PSI 
Features: SPOOLS — fully balanced, self 


centering, accurately feathered for fine metering 
action separate ball checks for each spool 
CARTRIDGE type relief valve has hardened seat 
TRIPOD mounting feet for easy installation. 


CHOICE of many modifications 
WRITE 


o GRESEN Mf. Co. 


LITERATURE 405 35th Ave. N.E., Minneapolis 8, Minn. 
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Leading 
Hydraulic 
Manufacturers 
Are Using 
Almo Manifolds 
to Cut Costs 
and Obtain 
Permanent Trouble-Free Operation 


Almo has perfected the manifold method of chan- 
nelling hydraulic fluids at high pressures after 
years of research and can apply it to your equip- 
ment Send a diagram of one of your present 
hydraulic circuits Without obligation we will return 
an Almo Manifold diagram demonstrating how 
the job can be completely simplified 


This maze of piping and 
tubing, all subject to fail 
vre resulting from vibra 
tion and deterioration, 
con be eliminated and 
mode as compact and 
simple as the unit illus 
trated above 





Write for our new brochure 











ALMO TOOL CoO. 


11470 KALTZ, CENTERLINE, MICH. 
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c oe . 
. . 

Fall )//),-:Ring SPRING . ° 

f LOADED e ° ° ° 

a . 

: 2nd printing : 

. . 

The Fall “CJ"* Wiper e : 

Scraper Ring is Spring- ° 4 

Loaded causing Squeeze- > now ° 

Grip Action on the 0.D 4 > 

of the piston rod during . e 

entire cycle. This pat : if bi ° 

ented feature maintains SQUEEZE » avai a e e 

a uniform, continuous Gee 4 . 

pressure on the wiping ACTION . \ 4 

ecoeee \ eeeeeeeeeeoeeoeeeeeoeeeeeeeee® 





edge of the ring at all 
times, stopping any buildup of foreign 
matter between the ring and the rod 





AIRCRAFT 
Sy ge HYDRAULIC DESIGN 


Available in diam 
' through 13 Lh *_ 


eters 2 


for any commercial ~ e The first book dealing with hydraulic component and system design for 
use. AN and MS num ) ' } high-speed piloted aircraft and missiles, has been written by a leading air 
bers in use by the a} craft engineer. Developed from practical and theoretical material, the book 
Military and Aviation _ develops many basic equations including those relating pressure gradient 


ndustry since 1944 
Manufactured in accordance with MIL 


$-5049. (*Closed Joint) $4 50 


How-path dimensions, flow rate, velocity, fluid density, and viscosity 

















eececcccceeeecs 10 or more $4.00 per copy eeeeecesecccce 
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ACE PRODUCTS co. : The Industrial Publishing Corporation : 
1820 N. 12th . a 1, Ohio ° 812 Meren Road Cleveland 15, Ohio ° 
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Hand 
Hydraulic 


Pumps 


© Single and Double Designs 
to 20,000 ps 


e With or Without Reservoir 





160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle 

Available with optional size pistons %", 144”, 4%”, 1” and 
1%”. 

We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with '%”, 4”, 1” or 14%” piston is now 
available in stainless steel 





for additional information write: 


of .) ” , : 
Wr —" ate of ” , i“ on* ” = 
ee tone WILLIAM S. PINE 





ae oo .0¥ 
mer — ped - 4 OFF ow 
can et gare © po ove" : hydraulic hand pumps for 1001 uses 
oe" 41 owe" . E 
“i sso" iH 1635 East 22nd St.. Los Angeles 11, Cailif. 
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SHUTOFF VALVE Operation: Valve is seated by back 
N EVV . . « is pilot operated pressure in a balancing chamber 


Turning the pilot valve causes an 


P aa Tro 
PRODUCTS Geignetion: Bethel inbalanced condition by allowing 


back pressure to escape. Valve is 





then forced open. Pilot may be alsé 

yperated by an air diaphragm or d 

rect-acting sole noid 

GEAR PUMPS 

... have 2-stage high-pressure 
seals 


Specifications: Aluminum body 
stainless steel internal parts. Sizes 

to 2-in. NPT or O-ring ports 
Designation: 2100 Sertes Temperatures 65 to 200 I 
Features: Improved shaft bearings 
thrust bearing for axial thrust, and 


’ CIRCLE 328 ON TIME-SAVER CARD 





pilote housing to eliminate shitt 


t 
ng of internal parts Continued on next page 





Specifications: Pressures to 2000 
psi and tlows t iO gpm Standard 
flange mounting for mobile app! 

ation, or foot mounting for in 


1uStrial use 


CIRCLE 326 ON TIME-SAVER CARD 





TWO AND THREE-WAY 
VALVES 


The ARROW AUTOPNEUMATIC 
are foot operated CONTROL is the answer 
Designation: Ni 

Features: Poppet ryp« sed by to your compressed air problems 


spring on release ot pedal. B 
t 








a, 
withstand vibration and shock an Wide Se INRROW 

ested to tull pressure before being 

sh pped Stainless steel spring oil rw 

resistant synthetic f ibber seals, and i 

hrome-plated plunger ; . 
Specifications: Air capacity cin 

it 100 psi. Ports are n. NPT — 

McA. rg guelie Rite se ARROW TOOLS, INC. 


pa 
1934 S. Kostner Ave. 
Chicago 23, Illinois 
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Fluid Motors 
Need Dual 
Relief 
Protection 


NEW 





PRODUCTS _ 





CONDENSIFILTER 
. . « for dehydrating 
compressed air 


D U A L . - raphe. pe. = Pes Designation: Model M-100 
as SS 
VALVES 


e Pressure on one side may be set 


@ Prevent excessive pressures . 
higher than on the other 


at motor ports when valves are 
suddenly reversed or blocked. e For Oil 

@ Assure smooth safe starting °* !00 to 3000 psi 

or deceleration of large loads. © 3%", '/." & Y¥" pipe sizes 


Write for detailed information and prices. 





anufacturers of Hydraulic Valves and Devices 


lu Te | Relief Valves ® Check Valves © Restrictor Valves , ; 
¢ " . Needle Valves ® Pilot Check Valves ® Special Valves Features: Both inlet and outlet cor 
ontfrots, inc. Pressure Compensated Flow Regulators nections are 1! > in. NPT on model 


= M-100, and | in. on model M-30 
1284 WN. CENTER STREET *© MENTOR, OHIO 





New expanded metal separator in 





Member Of Fluid Power Association 












ORLO'S LARGEST ON-THE. 
SHELF STOCK OF HYORAULICS 


: NEW PALLEY HYDRAULIC CYLINOERS - 
Automatic OD FT 662 | ee 
AIR BLEED-OFF VALVE = —_ #4) ee 
for pressures up to 5000 psi oc ecleememee) 5) Ptaa eager tics 
New Air Bleed-Oft pene OEE SO) es an fro Sees hoe Coie 




















































Valve automatically Cot. No. Newly Developed 4-WAY, SLIDING PISTON VALVE 
vents air in hydraulic oot 1 seneiththibn tn tines hk Glau aii inn ott eae 
circuits to tank — as ¢) lie als Maat yer eager Be ose cages 
sures adequate pump a ° {> adjustable fr 0 % we flow up ¢ 
priming and efficient 2 a ' Only . . $32.75 
operation. Prevents 
sem pp Redes SURPCUS GOV'T BUYS My ELECT. HYORAUK 
4 ‘ 
aiaek iia Me MOTOR-PUMP 
pump caused by lock 2000 : 
up due to air in the PSI ” SPECIAL 
circuit. Valve is in HYDRAULIC &” moter designed 
stalled in pump dis CYLINDER ve. & 127 to foce mount ony Aucroft 
charge line — ahead of : . type hydraulic pump. For continuous duty 
enuine top qua Ov uplus b, by ane , 
any other component } ape pa cna sean hee? Coating targa: 2 
h “T” ; sed buf excetle EIEN. i wd 3 pbose, 60 cycle AC. Sizes 
wit , connec- lore of 2 4 hott troke 4°.) fon ‘+ 5S HP. Pressure up t 0 
tion. Valve remains Fye-to-eye igth Ports 1/4" AR feeelee valet nya tee eh 
open as long as system ee —— oe 
w ' 
pressures remain low > r STRATO - ER PUMP BARGAIN 
VICKERS elivers ° RPM aot 
and permits air to flow ry ; ‘ 
to tank. When air has @% HYDRAULIC Cer. Mo. 090-0 « Mow Only ¢ 125.00 









ANGLE PUMPS — 
HYDRAULIC TEST STANDS - Avoilable 





been dissipated, initial 

























surge of hydraulic fluid closes valve—remains closed until the pressure Cat. Neo. GPM PSI RPM Price Hf now ot remarkable savings. Write for into 
ro . » 2 . ete “re , ‘s ) . 

drops —— led applications: use in systems where a pump is H-P4a 3 1000 3000 $22.50" 396 PAGE BARGAIN CATALOG — Hes 

required to prime against pressure in a blocked line—or for dual pump H-PSA 2.7 00 3000 25.75 fesnent enthe-chell cach of Medvenite 
‘ ! 3 e 

Sestellatinns in which satisfactory operation of one pump might H-PAU 000 3000 22.50 Equip. ond Supplies ever under one root 

conceal that the other pump is not primed. Dimensions: 2%" by Plus Elect. Motors, Pumps, Tools, etc 





ORDER TODAY = Poy by Money Orde Check | 
? depost withC OD 's All prices FOB Los Angeles 


\” hex. Available with 144" NPT or %¢"—18 straight threads. Write 
for full details in Bulletin VBO-1. Denison Engineering Division, 
American Brake Shoe Co., 1166 Dublin Road, Columbus 16, Ohio 


2263 E VERNON AVE ofPtT AH-!1 105 ANGELES 58 CALIF J 
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condensing section keeps entrain 
ments trom filter irtridge \ 
gu le-latc between shell and be 

tom plate simplify assembly after 
cartridge cleaning 


CIRCLE 329 ON TIME-SAVER CARD 


TEST STAND 
... for pressures to 5000 psi 


Designation: KC-300 


Features: For hydraul omy 





Specifications: Basic unit gives 
pressures to 3000 psi and flows « 
6 gpm. Other models made for 
pressures to 5000 psi ind tlows to 
0 gpm. Self containe 1 and need 
only to be connected to 220/440 \ 
)- phase 60-cycle, ac 


CIRCLE 330 ON TIME-SAVER CARD 


PRESSURE LOADING 
PUMP 


... Saves power 
Designation: Type ANP 


Features: When preset pressure is 


reached on the work, a hydraulx 
control reduces pump volume 
slip stroke and holds the pressure 
which reduces heat and saves pow 
er. The pump uses radial rolling 
pistons ind a balanced flat valve 
plate Orher teatures are, s« parate 
wear plate, integral adjustable vol 
ume and pressure unloading cor 
trol, one piece cylinder an s rt 
ind large anti-friction bearings 


Specifications: Clockwise or coun 


ter-clockwise rotation. Face, right 


ingle bracket or adapter mounting 
Working pressures t 100 psi 
Delivery at 1750 rpm, 3100 cipm 
Weight, 130 Ibs 
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“Teflon”* O-Rings and back-up rings, 
precision machined by RM, give you 
a reliable solution to many difficult 
Top-quality produc- 
accurate fit 


sealing problems 
tion techniques provide 
and consistent performance 

In addition, the unique character- 
“Teflon” make it your best 
choice for handling difficult 
Teflon” is not affected by any 
known industrial acids or caustics. It 


istics ol 
many 


liquids 


R/M MAKES A COMPLETE LINE OF MECHANICAL PAC 


GASKET MATERIAL and 


Plastic, and “versi-pak 


KINGS- ding Vee-Flex." Vee-Squar 
TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR 


has no known solvent. It is nonadhesive 
and noncontaminating. It is unaffected 
by weather, its water absorption is 
zero, and it performs efficiently within 
the temperature range -80° to +500°F. 

R’'M_ engineers have 
wealth of experience in manufacturing 
packings and gasket materials to 
satisfy the most exacting requirements 
of industry 


amassed a 


This experience is at your 
callon R/M! 


disposal 


are." Universal 


*A Du Pont trademark 








PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, 
MECHANICAL PACKINGS AND GASKET MATERIALS 


PASSAIC, N.J. 








RAYBESTOS-MANHATTAN, INC. Mechanical Packings « Asbestos Textiles ¢ Industrial Rubber « Engineered Plastics 


Sintered Metal Products « Abrasive and Diamond 
Brake Blocks e Clutch Facings e« 


industrial Adhesives e 


Wheels @ Rubber Covered Equipment « Brake Linings 


Laundry Pads and Covers e« Bowling Balls 
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USEFUL 


LITERATURE 





nounced by Standard Pressed Steel 
Co., Jenkintown, Pa. \t reviews the 
function and facilities of the com- 
pany's laboratories which were re 
cently opened. A 7-page appendix 
gives data on screw-thread dimen 





CYLINDER SELECTION . is 
covered in a data sheet available 
from Miller Fluid Power Division 
of Flick-Re edy ( orp The sheet in 
cludes many important factors often 
overlooked in the choice of cylin 








sions and tolerances 


MINIATURE SNAP-ACTION 
SWITCHES for industrial and 


commercial application are covered 


> 


in a 52-page catalog available from 
Micro Swatch, Diu Minneapoli 
Honevwe R at ( Freepor tor pressures to L000 

Among the new switches in the 
, 
1, r} 1; ral > 


| ¢ d ‘ 
ctuacor switch ind the pulse -4 Tate 
-_ 


Swit Over 200 basic switches an _ s 
red devices are liste 
CIRCLE 413 ON TIME-SAVER CARD i ~ 
“| 
RELIEF VALVES differentia 
piston type are included in a dat: 


sheet released by Fluid Control 
Mes Ohi It contains 


omplete engineering information 





nd dimensional data on the valves sented in a booklet issued by 
re mad¢ for pressures t , Ing Marine in 
O00 psi in sizes t n. The dif Dept.. Waterbury, Conn 
rential-piston reliet valve has ire complete dimensions 
pres e-tlow FACTCTISTICS sizes of units and typical perform 
S dependable ince curves. A special sect 


CIRCLE 414 ON TIME-SAVER CARD scribes nine types of 


iutomatic controls whicl 


SCREW THREADS are the 


heme of a 16-page handbook an 


Absorb Shock and Vibration 


in Soft, Cushioned Couplings 


Get longer bearing life by eliminating the 
transmission of shock and vibration from 
equipment to motor—use flexible couplings 
with drive inserts of Neoprene. These soft 
resilient inserts assure equal distribution of 
driving pressure, and are completely enclosed 
in the coupling halves. They insulate the 
coupling, require no lubrication. Find out all 
the advantages of using Magnaloy couplings. 
Write today for the Magnaloy Catalog. 


DETROIT POWER COUPLING CO. 


992 West Seven Mile Road « Detroit 3, Michigan 








Series B 









Alte ntton 
Representatives 


MAGnnLlOY 


FLEXIBLE DRIVE COUPLINGS 
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HYDRAULIC PUMPS AND MO- 
TORS of the axial-piston type 


Peete me fee 


- WATERBURY 


On STRRATLH REAL PY TOR Pome) 6 meTeRS 


ncorporated In the units 
CIRCLE 417 ON TIME-SAVER CARD 





ders. Shock loads, decompression, 


CIRCLE 415 ON TIME-SAVER CARD rate of pressure rise and fall, and 


effect of rapidly discharging ac 
cumulators are some of the condi 
rons considered 


pr CIRCLE 418 ON TIME-SAVER CARD 
c 


CLAMP CYLINDERS tor 
pressures to 150 psi air and 400 
psi hydraulic having 14g in. bore 
ind | , ind >in strokes are de 
scribed in bulletin 458 published by 
The Sheffer ¢ poration, Cancin 
nati, Obkwo. Pistons and heads are 
machined from aluminum and cyl 
inder tubes are mirror-smooth 
drawn brass. Made for front, rear, 
and side mounting the cylinders 


have 'g in. NPT ports 


Vick CIRCLE 419 ON TIME-SAVER CARD 
[NANCE 


Included 


for 18 LIMIT SWITCHES that are 


vane-operated and do not require 


a lever are covered in a leaflet pre 


on de 
nd pared by General Electric ¢ 
cam tee Bloomington, Ill. \t describes the 


switches that are energized by pass 
ing a metal vane through a recessed 


HYDRAULICS & 
PNEUMATICS L™ 


Ftowdly poten — 


VACUUM PUMPS AND COMPRESSORS 
FOR VEHICLE BRAKING 


POWER ASSISTED STEERING 
INDUSTRIAL HYDRAULICS 
INDUSTRIAL PNEUMATICS 


We are intereaste n appointin 
listributors it 1 ountries 





LICENCEES FOR MODERNAIR IN EUROP! 


HYDRAULICS « PNEUMATICS LTD | 


WULFRUNA WORKS «+ VILLIERS ST. 
WOLVERHAMPTON + ENGLAND 
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5 hh see ai err 








slot in the body. When the vane 
enters the slor it disturbs a magnetic 
field balance and causes two con 
tacts tO Open or close. Switch meets 


ill JIC requirements 
CIRCLE 420 ON TIME-SAVER CARD 


FLARING MACHINE tor Y% 


© %e in. tubing is shown in a bro 
chure released by Automation As 


sInc., Madison Heights, Msci 


It lescribes rhe 1romatic tloor 
mounted machine that can flare 
both ends of tubing at a rate of 150 
per min All exposed gears, chains 
ind belts are guarded by eavy 
vauve sheet metal rds. Clutch 
1d ike for r } 
re ; . 
New Fulflo all-steel, piston 


CIRCLE 421 ON TIME-SAVER CARD 
type, oil relief hydraulic by- 


pass valves combine proven 


ACCUMULATORS iN 

apacities of t 00 n. for features with the advantages 

press ‘ $ tO 00 psi are . - | | of all-steel construction in 

D, ; G . Calif. | ves flange models from 1” to 3”. 
le nt n yar 








Scns, gets with ham ALL-STEEL, ALL-BRASS OR 
cucu on rears cate OTHER COMBINATIONS FOR 
ar ee 5... | FIO POSITIVE AUTOMATIC 
nl PRESSURE CONTROL YOU CAN 
a DEPEND UPON AT ALL TIMES 


Mic/ Ir nas photographs ( 


of the company’s test stands for hy 
Fulflo Valves feature shear-closing 
action for quiet, non-chattering 
operation. They offer greatest safety, 
matched to job conditions. Priced 
right for O.E.M. use... built right 
for superior replacement service. 


fraulic, pneumat ind electron 
omponents for both individual and 


production testing 
CIRCLE 423 ON TIME-SAVER CARD 


WELDING FITTINGS AND 





FLANGES n three inch size 
ire. detailed in technical bulletin 
FDC-259 from Babcock and Wilcox 


Co.. Tubular Products Div., Milwau 
bee, Wis. This is one 1n a series of 
technical bulletins cataloging fit 
tings and flanges by size, dimen 
sions and physical data Folders are 
identified numerically from FD¢ 

5? to FDC-275 and include both 
steel and stainless steel fittings 


CIRCLE 424 ON TIME-SAVER CARD 
e Standard and flanged models e Just 6 


springs for pressures to 500# « Steel, cast 
iron or brass bodies e Brass, steel or stain- 
less pistons ¢ Pipe sizes to 3” 

e Specials to your requirements 


AIR CYLINDERS tor pressures 
to 200 psi and bores to 10 in. are 
illustrated in 1 Catalog av tilable 
from Lynair Inc., Jackson, Mich. \t 
contains cut-away views showing 


COMPLETE CATALOG FREE ON REQUEST 


THE FULFLO SPECIALTIES CO., INC. 


the internal construction and point 
415 Fancy Avenve, Blanchester, Ohio 


ing out the features. Cylinders are 
available with or without cushions 
CIRCLE 416 ON TIME-SAVER CARD 
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coming 
in 
january 


PACKINGS | | | 


MOBILE 


ae 
AlinCRary 


a STANDARD 


oO SPECIAL 


'NOUSTRi a, 

















MOGUL-BOWER 6 





eee 
PAGE BELTING COMPANY 








PARKER-HANNIFIN CORP 





PERIFLEX, INC 





— —___——+ 


PHILADELPHIA BELTING CO 











. 
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e 
es 
= 
” 
2 
© 
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A 
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PIONEER OJLSEALING & 
MOULDING CO LTD 
|_MOULDING CO LTD 





PLASTIC & RUBBER PRODUCTS CO 





PRECISION RUBBER PRODUCTS CORP 








a 


PRESSURE SEAL INDUS AIES 








t+ + 


HORACE G. PRESTON CO 














eeoeeec egoee @ 
eeoceeoe @eo ee? @ 
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RAYBESTOS-MANHATTAN INC 


Quick with 
the answers... 


e e@ e thats the Designers Guice 
Issue of Apptitp Hypraunics & 
PNeuMATiCcs in January. It pro 
vides 32 Quick Guides to Product 
Selection to help engineers and 
users choose fluid power! compo 
nents and a Fluid Power Prod- 
ucts Review to help engineers de- 
velop new equipment Make sure 
your copy Is handy! 


January Issue 


APPLIED HYDRAULICS 
& PNEUMATICS 


Order Extra Copies Now! 


Now's vour chance to make sure 
ot getting extra copies. Price per 


single copy is $1.00. In quantities: 
25 to 49 copies 75c each: 50 or 
more copies We each 


Send your order to 


APPLIED HYDRAULICS 
& PNEUMATICS 


812 Huron Rd. Cleveland, Ohio 
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POSr 


— 9 


SCRIPTS OF 
INDUSTRY 





= ee _—— 


The board of directors of E. F. 
Houghton & Co., Philadelphia 
promoted two of their executives 
Frank Ross to vice president 
sales, and Charles R. Sehmitt to 
assistant to vice president-sales 


David }. Ric hards. who served 





Frank Ross 
E. F. Houghton & Co 


C. R. Schmitt 
E. F. Houghton & Co 


with Houghton for 41 years, re 
tired as vice president and direc 
tor. Ross was formerly assistant to 
the vice president-sales. He came to 
the company in 1942, was elected 
to the board of directors in 1957 
In addition to his new respons 
bilities, Schmitt will continue his 
position of national manager of the 


lubrication sales department 


Jay N. Yhraves has been ap 
pointed sales manager of TA Mfg. 
Co., Los Angeles. Calif. He has 
been affiliated with TA as a serv- 
ice engineer for the past six years. 
Iwo new representatives were also 
appointed. R, P. Mohan Co.. 
South Lincoln, Mass.. and C. R. 
Mayer Co.. Huntington. Long 
Island. 


Al Holden formerly president 
dent of Pneu-Hydraulics. Ine.. 
Cleveland, Ohio. has organized 
Holden Engineering Co., to 
handle sales for Webster Elee- 
tric Co., Carter Controls Ine.. 
and Lenz Co. in Northern Ohio. 
Offices for the new company are 
at 2108 Pavne Ave.. Cleveland. 
Ohio. 


News about people, manufacturers 
and sales organizations 


R. W. Cornell, who for th 
last three vears has served as 
president of Parker Aireraft 
Co.. Los Angeles and a vice presi 
dent of Parker-Hannifin 
turned to Cleveland to take charge 
of planning and marketing for all 
of Parker-Hannifin’s industrial 
products. W. C. Loeman was 
made president of Parker Aircraft 
Co. to which he was transferred 
in. L954 


R. A. Powley. president of 
Pesco Products Division and 
Wooster Division, Borg-Warn- 
er Corp., announced these two ap 
pointments: John F. Murray to 
the position of chief product engi 
neer for both divisions and 
Donald R. Spotz to vice presi 
dent in charge of sales for both 
divisions. Murray, formerly man 
ager of product engineering at 
Peseo Products, is now responsible 
for coordinating all engineering 
activities for research and develop 
ment, product engineering and 


production. 





John F. Murray 
Borg-Warner Corp 


Gilbert Wilkes Ii 
France Packing Co 


Gilbert Wilkes UD has been 
selected by the France Packing 
Company, Philadelphia. to work 
with original equipment manufac 
turers on engineering problems as 
well as sales development. He was 
previously associated with the 


Koppers Co. 


Continued on page |48 
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Anse Ot | C@ROCCCCOCCCCS: 
. ‘ 


Gow || AIR 

= ii 
OlL 

CYLINDERS 


Elmer Heiser has written this valuable cyl 





inder handbooth nicer tell about types, 
cushions, how to order proper porting, 
correct sizing, packings, and efficient in- 


stallation methods 


It's full of application ideas. 


peecococooe: PRICE 55.00 pegeeoooooe: 






Seeerreereerrrererrrrrerreeeeeeeeeeeeeeeeee 








The 
Industrial Publishing 


Corporation 
812 Huron Road . Cleveland 15, Obie 








Wrilte...tor this valuable NEW 


in a 
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for that 


IG PUSH 


LINDBERG HAS THE RIGHT CYLINDER 














SQUAREHEAD 
““S*’ LINE 


A feature packed 
line with the “quick 
change feature e 
Rated 250 psi for 
air, up to 1000 psi hvdraulic 
¢ 7 bore sizes thru 6” © Stand 
ardized mounting dimensions. 
WRITE FOR BULLETIN 


S.10] 


yielelem 2) 
“H”’ LINE 


Anextra heavy duty 






hydraulic evlinder 
¢ Available with or 
without cushions ¢ 
Standard or 2:1 rods ¢ Bore 
sizes through 8 inches in 5 
mounting stvles 

WRITE FOR BULLETIN 
H-10] 


HEAVY DUTY 
“A” LINE 






\ 


rod cylinder for ait 


rugged non-tie 


pressures up to loo 
psiand low pre ssure 


hvdraulic service. Bore sizes 





’ 


through 12 inches ¢ Cushions 


OTHER CYLINDERS 


For fast action on 
mill type cylinders or WRITE FOR BULLETIN 


specials designed ro 4.10] 
suit your exact needs, 

send outline of your cy) 
requirements to our 
factory. ‘ 


optional ¢ 5 mounting styles. 





—_ 


MEMBER N.F.P.A. 


LINDBERG air and nyorautic pv. 


TEER, W/ICKWI/RE & CO. 


1802 WILDWOOD AVE., JACKSON, MICHIGAN 
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HUSCO PO — ij Be “4 L. _ Pca 
Hydraulic Controls Sel 11 235 e) a distributor for American Bosch 


industrial accumulators in New 


are COST- SAVERS INDUSTRY : England. The firm will cover the 




















states of Ma ~ New Hampshire, 
ee Te? 
/ Vermont. Rhode Island. Mass.. and 
' : ~ i ) Automatic Switch Company Conn 
ea ~—— ——__—- - — 4 announced the appointinent of 
ry E. Keller Company, Williams 
' ; port. Pa.. as authorized stocking G. M. Wallace & Co., repre 
i distributors sentatives for Commercial Fil- 
} ters Corporation, have opened a 
Hydraquip Corp.. Houston new office in the Electric Building. 
has opened a branch warehouse at kl Paso. Texas. The office is un 
ISL7 Levee Street. Dallas. Texas der the direction of B. M. Huaff- 
" with Joe Finley in charge man. 
Retar 2 
t ! re ina 
t ike il 
{ j . 
ha i iz ing 
! ! ur highly 
( k HUSCO ! x i 
" eer ! Hivdraulic (% . 
Valve \ i ps ! new 
; a oe tune \ larger plant for Hoke, Ine. to provide a greater measure 
has been completed in Cresskill customer service. Approximately 
HYDRAULIC UNIT N. J. Built to provide production 18.000 of the plant's 64.000 square 
HusCcO SPECIALTIES co. = ilities for recent additions to foot area aon Gavetes to manutac 
a ts ene oF anes OC neers the company s product lines, the turing. and 3.200 square feet to 
P. ©. Box 257-A Waukesha. Wis new headquarters will enable Hoke engineering laboratories 





ee any of 4 MOUNTINGS 
MOISTURE ‘on at 1 LOW BASE PRICE! 


~ C10 SERIES « HEAVY 


DUTY 
COMPRESSED AIR LINES 
Ai Is, i 4 
ir operated tools, instruments < ka 


and controls demand air that is 
COOL CUSHIONED AIR 
CLEAN CYLINDERS... 

& DRY @ 150 psi, j 


@ BORE 
and the ean a 4 


MURPHY AFTERCOOLER SYSTEM © QUICK 4: 
GUARANTEES IT! socmeun ° 


@ RODS ’ 
Write now for FREE Data Sheet No. 2568. DELIVERY! DI i 


JAS. A. MURPHY & C0., INC. 


1417 EAST HIGH STREET, HAMILTON, OHIO BY LEADIN TRIBUTORS NATIONWIDI 
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Write, NOW, for Bulletin #258 


SHEFFER- THE SHEFFER CORPORATION 
— Cincinnati 15, Ohio + Phone: VAlley 1-0320 
Manufacturers of the industry's most complete 


























Appointment of Roger Zatkoff 
as sales engineer at J. N. Fauver 


* 
Co.. Ine., Detroit, has been an ac in 
nounced, Zatkoff will specialize in 
the sale of hydraulic and pneu 
problem: 






matic equipment in eastern Michi 















<a 
Roger Zatkoftf ivan L. Tournat 
J. N. Fauver Co.. The Fornaciari Co 
Inc 





The Fornaciari Company, 
Los Angeles, appointed Ivan L. 
lournat to the sales engineering 
stall of its hydraulic division 
lournat’s previous experience in 
luded the designing of hydraulic 
omponents and systems for the 


urcralt industry 


Womack Machine Supply 
Co., Dallas, has opened a Houston 
office located at 4111 Dennis 
Street, Jack Donowho and Eddy 
Witt as sales engineers. Both were 


previously with the Dallas office 


Kichard Davic tect a SPOCiLy PAGE Mechanical Packings 
Soeur Genpak tae and get the right answer 


ny's Organic Chemical Divi- 
sion. Dale F. Smith was named 

If you find yourself with a packing 
problem, why not call in one of Page's 
packing experts and let him help you. 


sales engineer in the functional 


; ' Whether the job calls for packings 
te of Oak, Chrome or Retan, treated 
with any one of many impregnations, 
= coatings or special finishes . . . or 
whether synthetics will work better 
& . you know you can count on 
Rtcherd Davie Bele F. Salth Page for quality and service. 
Monsanto Chemical Monsanto Chemical ° for temperatures to 225° F. 
Page offers you a complete line of * long life 
fluids section. Davis joined Mon U's, V's, Flanges, Cups, and O-rings, 





° 
santo in 195] and has served as backed up by nearly a century of ex- low cost 
» chemical engineer and in the perience and complete facilities for * fast delivery 
plant development and production production of one or thousands. * engineering assistance 


departments 
Call or write us about your packing problems, for a 
quote, or for your copy of the Page Packing Manual. 


PAGE BELTING COMPANY 


established 1868 


\ppointment of Whitson Engi- 
neering Co., Dallas Texas, as & 
a master distributor for U. S., “= 
Gauge Division of American 








Machine & Metals, Inc. has ~~ es 
heen announced. PAGE BELTING CO. Concord — New Hampshire 
Continued on next page nuileneth Page Packings — engineered to do a better job 
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Simple, Secure 


..- Leak-Tight! 
this 
FLEXIBLE 


SEAL 
SEAT* 


Here's the secret 
responsive action of the 
ong-iasting U-ring 
ntly compre 
internal and 
external pre 
Draws harmlessly arour 
dirt particles No cost 
precision parts 
Six standard 
pipe and Jit 


combinations 
lata sheet 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street + 


Summit, Illinois 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


ok PATENT APPUED FOR 


POST 
SCRIPTS OF 
INDUSTRY 


Gordon  T. 


named sales manager of the Ben- 
dix Filter Division, Bendix 
Aviation Corporation, Madison 
Heights Mich. He will direct sales 


of all Bendix Filter Division prod 


ucts 


G. T. Grimstod 
Bendix Filter Div 


E. A. Mailing 
Flexonics Corp 


The new position of vice presi 
dent of marketing at Flexonies. 
Inc.. has been filled by Edward 
A. Malling. The job was created 
is part ol the new organization 


plan recently put into effect In his 


Grimstad = was 








White area indicates sub-plate 
mount. This mounting elimi- 
nates leaks, permits inter- 
change of units of any capacity. 


New Tell-Tale Filters 


for 5000 psi Service 


Standard SAE flanges (shown 
above in white) or threaded 
bodies are optional. 


are Sub-Plate Mounted 


Now you can specify Rosaen Tell 
Tale filters for use in pressure lines 
too! And as well as the rell-Tale 
when-to-clean indicator, you get sub 
plate mounting. This puts the filter 
on the control pane | with the valves, 
makes it easy to check and service 
For full-flow, 5000 psi service, the 


Tell-Tale pressure filter unit is 
ivailable in four capacities: 10, 20 
30, and 60 gpm. As with the suction 
ind return line Tell-Tale filters, 
filter cartridges are easily accessible 
for cleaning by removing the end 
plate. Write today for complete 
information 


The ROSAEN COMPANY 


1776 EAST NINE MILE ROAD + HAZEL PARK, MICHIGAN 


Tell-Tale filters tell you when to clean, provide pressure-drop control 
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position, Malling will be respon 
sible for the complete marketing 


program 


hive new distributors for the 
Sheffer Corporation have been 
innounced by Don Sheffer. vice 
president in charge of sales. Ala 
hama and the northwestern section 
of Florida is represented bey the 
Gauggel Engineering Co., Ine.. 
Birmingham. Alabama: The Erv 
Schneider Co... Detroit. Mich 
will serve in southeastern Michi 
an. with the exception of Wayne 
County The Wayne County area 
- covered by Iwan A. Sechuel. 
Detroit. Mich. Baker Fluid 
Power. Omaha Division. Omaha 
Nebraska. is the distributor serv 
ing Nebraska and western lowa 
ind the Springfield Division 
Springheld. Missouri. of the same 
concern will cover southern Mis 


seu 


James R. Parr has been ap 
winted vice president and chief 
engineer of American Industries 
Co.. Bristol, Pa. His responsibili 


BIG 





NEW AND 
GOV'T. SURPLUS BARGAINS 





HYDRAULICS 
CYLINDERS 
VALVES 

| GENERATORS 
COMPRESSORS 


~ 
= 











PUMPS 


WATER 
PUMPS 




















Send NOW for this FREE Illustrated Catalog 
of Top Quality Items at Bargain Prices 


GROBAN SUPPLY CO. per. ax 
1139 S. WABASH AVE., CHICAGO'S, ILL 
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vill 


ind 


ties include production, de 


sign sales consultation. He 
was previously associated with the 


American Engineering Co 


leveland 
appointed Marie kh. Bauer 
to the post ol 
Mrs 


Flodar 
{ Ihio 


secretary -treasure! 
Bauer has been with the 


L945 


firm 


_ 

—-_ 
Marie K. Baver 
Floder Corp 


R. R. Mease 
Hydreco Div 


Richard R. 
Ohio 
n Cleveland 
Blackburn, th: 


with 


Mease will cover 
western with he adquarters 
Charles B. 
eastern territory 
Philadelphia. for 
Hydreco Division, The New 
York Air Brake Co. J. Barry 
Evans has been transferred from 
Philadelphia to Kalamazoo. Mich 


thees in 


named manager parts ind 


Services 


Puthill Pump ¢ ompany, Chi 
, il ted Michael J. 
MeCaughey to eeneral sales mar 
MeCau 
1954 as a 


ies 


pron 


wer of the compat 
Futhill in 


amd bye 


ole \ 
omed sales 
engineer midwestern 
regional sales uy 
He will now lire { 


‘ ompany 


M. J. McCaughey 
Tuthill Pump Co 


John H. Baer 
Vickers Inc 


John H. Baer has been named 
to the newly created post of sales 
manager—-administrative for the 
mobile hydraulics division of 
Vickers Ine... Division of 
Sperry Rand Corp. Baer was 
formerly sales manager of automo 


tive produc ts 


November, 1958 
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Aftereooler and Cyclone 
Separator designed for 
cleaner, dryer compressed air 


R. P. ADAMS CO., ING 
249East Park Drive, Buffalo 17, New York 


The Adams Aftercooler and Cyclone 
Separator are designed to efficiently con- 
dense and remove water from compressed 
air and gas moisture 
and entrained dirt and oil are subsequently 
removed in a cyclone type separator. This 
unit is scientifically designed for maximum 
over a wide range of 


process Condensed 


removal efficiency 


flow rates 


For normal use, units are available to cool 
F of the temperature of 
the cooling water. Specially designed units 
ire available to permit a 2° F approach to 
cooling water temperature, for application 


where low moisture content is critical 


gases to within 10 


Aftercoolers and Separators are 
40,000 


Adams 
ivailable from stock to handle 20 
with 10 19,200 cfm 


cfm cooling and 25 


where it is necessary to cool within 2°F 
of the cooling water. Special units can be 
range of 
maximum 


unlimited 
the 
pressure loss at rated capacities is “% psi. 


supplied to suit an 


requirements. In all cases 


This wide range of sizes enables the eco- 
nomical utilization of Adams Aftercoolers 


and Separators in virtually all industrial 
application. For further information on how 
R. P 


pressed air problems and save you money, 
for Bulletin 711 


Adams’ units will solve your com- 


write today 


sot AMERICAN a Specialist, make your fluid or air powered 


cylinders from tubing—bars—castings or 


forgings to any specified physicals. Day 


and night, that's all we have been doing 


since 1918. We are equipped to meet 


your most exacting specifications in diam- 


eters to 16 inches and in lengths in excess 


of 30 feet. Weldments or integral pads 


supplied as required. Write or phone us 


for estimates 


MAN 
CLUTCH SHAFTS 


TELEPHONE ERIE 2-3664 


FACTURERS OF HMYORAULIC CYLINDERS + SPINDLES + SLEEVES 


PISTON RODS * RAMS * QUILLS, ETC. 


AMERICAN HOLLOW BORING CO. 


1954 Raspberry St., 


Erie, Pa. 
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THE 
UNUSUAL MARKET PLACE 


MAN When replying to a box 4 = = ) tails. All correspondence will be 
tied ‘Mydresiics & Paccmatics, 812 uae confidential. Write Box 11358, 
cod, Cleveland 15, Ohio. Attention: Box APPLIED HYDRAULICS & PNEUMATICS 





| know of an unusual man 


in London who can give AVAILABLE SALES ENGINEER 
National manufacturer needs quali 
some American company Desire responsible position with fied man to handle expanding line 
the fine, dependable company in fluid power field. Ex- of filters for OEM, industrial and 
representation it has +n ay in coordinating ae distributor accounts for aircraft, 
; of sales and engineering aiso dl missile, government, automotive, 
always wanted. This man recting development work. W rite and factory applications. Prefer 
has a thorough engineering Box 11158, APPLIED HYDRAULICS & experience in filters or allied lines 
Rentaneedl ene tke PNEUMATICS Engineering degree desired. Op 
oe portunities excellent for personal 
FOR SALE growth and compensation. Write 
He is now unhappily 30 new and 30 used Superior ac Box 11258, APPLIED HYDRAULICS & 

cumulators, 1 gallon, Snap ring PNEUMATICS 
situated and wants to type, 6%” diameter, 231 cu. inches 
. SALES POSITION WANTED 


make a chanee 3000 psi. Write Box 911, Lynn, 
/ Mass With 14 years successful sales rec 
/ you want such a man to 
ord in mechanical packings and 
run your London office, or SALES ENGINEER oil seals, OEM and maintenance, 
if you want to establish Long established Chicago manu 9 yr - qualified man ee 
. ? facturer has opening for a man managerial position in same field 
an ojfice in Great Britain, with pneumatic and hydraulic Write Box 11458, APPLIED HY 
drop me a letter. I'll equipment experience. Territory is DRAULICS & PNEUMATICS 
part of the Chicago area. College 
work helpful. At least 7 years Classified Advertising Rates: 
business experience necessary. Di- Cost of Position Wanted Ad is $10.00 
InviNnG B. HEXTER rect industrial sales experience de fer the first inch, each additional line 
publisher sirable 90 cents. Cost of all other classified 
\ short practical training program ads is $20.00 for the first inch and 
will prepare you to sell a line of $15.00 for each additional inch or 
highly regarded pneumatic and hy fraction thereof. Rates for Display 
812 Huron Rd., Cleveland, Ohio Grauhe equipment. Good oppertun Ads in this section will be sent on 
ity and attractive starting salary request 
Please write giving complete de 


head of his own business 





tell you more about him 


Applied Hydraulics & Pneumatics 























see the latest in Gor H, R Comstoltnees ox 
AIR AND STEAM CLEANERS cries comtes « CLUTCHES 





BARCO 


NEW 
TYPE D 4 
REVOLVING 
JOINT 





UP TO 10,000 RPM! 


Use Barco’s new TYPE D Revolving Joints where 

ry te) a t-10), N a Hi-eF ever you need high speed, low torque, leakproof 
ceeeee rotary connections for air, hydraulic, or coolant lines 

on clutches, machine tools and other equipment 


CATALOG FREE 
LIGHT RUNNING! Ball bearing design for low torque and mini 


mum weor 


LEAKPROOF! Thonks to Barco’s static O-ring seo! 


PRECISION-BUILT! All ports mochined to se i lerances. Parts 
interchangeable and easily renewable 


@ Here is complete data on revolutionary Hi-eF air and steam 
cleaners. These astounding devices require no maintenance 
whatsoever. They have no troublesome filters to replace 
Moisture and foreign particles are removed from pipelines COMPACT, DURABLE! Eosy + tall 
by centrifugal force without the use of any moving or replace Overall length, 31%" built tas cnened a space + limited 


ible parts. Prolong the life of all pneumatic and steam equip- 
ment. Low cost. Mail reader service card for free copy of WIDE SPEED RANGE! Up to 10,000 RPM. For pressures to 300 
Bulletin $02 today! psi (air) of 3000 psi (hydraulic) 


aa Send for Catalog Sheet 308 


fig! THE V.0. ANDERSON Company BARCO MANUFACTURING COMPANY 


Hi-eF : division of International Basic Economy Corporation 
1936 West 96th Street Cleveland 2, Ohio 532M Hough Street ° Barrington, Illinois 
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NEW 


Standard Line 
Square-Head 


ADVERTISERS, INDEX 
November 1958 








Ace Products Company 
R. P. Adams Co., Inc 
Adel Precision Products Division 
General Metals Corp 
Aeroquip Corporation 
Air Maze Corp 
Air-Mite Devices, Inc 
Almo Tool Company 
American Hollow Boring Co 
American Standard 
Ross heat Exchanger Division 31 
Anker-Holth Division 
The Wellman Engineering Co 153 
Anchor Coupling Co., Inc 5 
V. D. Anderson Co., Purifier Div 152 
Arrow Tools, Inc 14) 
Barco Manufacturing Co 152 
Barksdale Valves Cover 3 
Bell & Gossett Company 98 
Bellows Company 19 


Benton Harbor Engineering Works 60 
ase. 2 ANKER-HOLTH 
Bruning Company 130 

* 3000 P.S.1!. Non-Shock Pressure 


Capite! Engineering & Mfg. Corp 133 
Cardwell Machine Co 105 - 

* Interchangeable Mountings 
* Bores from 1%” to 12” 


Celanese Corp. of America 
WRITE FOR CATALOG 


Chemica! Division 37 
Century Hydraulics, Incorporated 134 
Chicago Rawhide Mfg. Co 27 

ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING COMPANY 
2723 CONNOR STREET, PORT HURON, MICH., U.S.A 


HYDRAULIC 
CYLINDERS 


Chicksan Company 22, 23 
Circle Seal Products Co 123 
Clippard Instrument Laboratory Inc. 139 
Commercial Filters Corporation 64 
Commercial Shearing & Stamping Co 
Crane Packing Company 46 
Cross Mfg. Company 104 
Darling Valve & Mfg. Co 38 
Denison Engineering Division 24 

American Brake Shoe Co 49, 90, 142 
Detroit Coil Co 87 
Detroit Power Coupling Co 144 
Dukes Hydraulics 25 
Dunham-Bush. Inc 28 
Eagle Signal Corporation 16 
Eastman Mfg. Co 12 
Electro-Snap Switch & Mfg. Co 123 
Ex-Cell-O Corp., Rotac Division 83 
Flexonics Corp 50 
Flodar Corporation 84 
Fluid Controls, Inc 142 
S. G. Frantz Co., Inc 104 
Fulflo Specialties Cx In 145 
Fuller Company 35 
Galland-Henning Mfg Co 

Nopak Division 138 
Gast Manufacturing Corporation 105 
Glassco Instrument Company 129 
Goshen Rubber Co., Inc 137 
Greer Hydraulics, Inc 17 
Gresen Mfg. Co 139 
Groban Supply Co 150 
Hall & Hall, Ltd 99 
Halogen Insulator & Seal Corp 131 


nn 


=. DOW 


HOUR DELIVERY ON BASIC CYLINDERS 


write for NEW 


FREE 
CATALOG 


of Kendall — 
Governaire 


precision pneumatic 


PRESSURE 
REGULATORS or industry 


Hanna Engineering Works i 


Hannifin Company 

Division of Parker-Hannifin Corp. 33, 34 
Hansen Mfg. Co Cover 2 
Hein-Werner Corp 36 
Helicoid Gage Division 

Americen Chain & Cable 10 
Hillard Corporation 4 
E. F. Houghton & Co 53 
Hunt Valve Company 95 
Hydraulic Accessories Co 90 
Hydraulic Power Division 

Hydraulic Press Mfg. Co 118 
Hydraulics and Pneumatics, Ltd 144 
Hydraulic Unit Specialties Co 148 
Hydreco Division 

New York Air Brake Co 29 
Imperial Brass Mfg. Co 107 
Jamesbury Corp 44 
Johns-Manville 24 


The facts you need on a complete range of 
pneumatic pressure regulating valves and 
volume boosters. Here is your guide to a 
series of pilot-operated and direct acting 
regulators—in pipe sizes from “% to ™% and 


“ 


% NPT...in supply pressures up to 250 psi 
Fact-filled pages spell out the full story: 
characteristics * pressure ranges, ratios * ap- 
plications— for 16 different models includ- 
ing motor operated and lever set types. 


Write today for the new KENDALL- GOVERNAIRE catalog 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babyion, N. Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Turbo-Expanders and Compressors 
SPECON Variable Speed Drives and Transmissions 
Pneumatic Pressure Regulators 
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NUGENT 


offers something Unique in strainers 


wey 








Wt 


Figure 1554A-4L strainer Figure 1554-4L and Figure Figure 1490CN-4L basket. 
basket available in brass, 1490DD-4L strainer shells Star-shape provides 20% 


steel or stainless steel are identical. Strainer more free screen area in 
screen.8 x 8 to 100 x 100 baskets shown ore inter- this size. Available same 
mesh changeable in this model metals, mesh as Fig. 1554A. 


Nugent pipe line strainers can materially reduce your mainte- 
nance labor costs and hold down-time to a minimum. Unlike 
most strainers of this type, both the Nugent round basket and 
star-shaped extended area strainers, shown above, catch and 
hold their accumulation of foreign solids in the interior of the 
strainer basket. 

Dirty liquid, under pressure, enters the strainer through the 
bottom inlet. It is then propelled upward through the center 
tube assembly. Emerging at the top, the liquid travels outward 
and downward, through the mesh of the basket and to the side 
outlet. In this manner, foreign solids are trapped inside the 
strainer basket which is then easily lifted from the outer shell 
for cleaning. A clean spare basket may be immediately substi- 
tuted and the dirty basket cleaned when convenient. 

Most other strainers direct the flow of dirty liquid from the 
exterior to the interior of the basket. Thus, foreign matter is 
trapped between the outer shell and the basket; not inside. 
When these dirty baskets are removed for cleaning, it is almost 
impossible to prevent some foreign matter from flowing back 
to the inlet and outlet piping. This type also requires scraping 
and cleaning the interior of the outer shell, a time consuming 
task that increases down-time. 

Nugent strainers can save you time and money. For full 
details write for Bulletin 6. 


\SH 
>} f 


o 


3432. CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 





SIGHT FEED VALVES « FLOW INDICATORS 
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OILING AND FILTERING SYSTEMS e OILING DEVICES 


Keelavite Rotary Pumps & 





Motors, Ltd. él 
Kepner Products 150 
Kunkle Valve Company 131 
L & L Manufacturing Co 91 
Benjamin Lassman & Son 136 
Logansport Machine Co., Inc 65 
Marsh, Jas. P.. Corporation 140 
Marshalltown Mfg. Co 91 
Marvel Engineering Co 57 
M. C. Manufacturing Co 126 
Mechanisms, Inc 132 
Miller Fluid Power Division 

Flick-Reedy Corporation 5! 
Millipor Filter Corporation 124 
Minnesota Rubber Co 3 
Modernair Corporation 48 
Jas. A. Murphy & Company 147 
National Sea! Division 

Federal-Mogu!-Bower Bearings, Inc. 20 
Wm. W. Nugent & Co., Inc 154 
Numatics, Inc 13 
Oilgear Company 7 
Ortman-Miller Machine Co., Inc 93 
Page Belting Co 149 
Palley Supply Co 142 
Parker-Hannifin Corporation 

Hannifin Company 33, 34 

Mobile Equipment Group 103 

Parker Fittings & Hose Div 33,34 
Parker Seal Co 

A Division of Parker-Hannifin 

Corporation 121 
Pathon Mfg. Co 85 
William 5S. Pine 140 
Plastic & Rubber Products Co 112 
Polymer Corporation of Pennsylvania 58 
Precision Rubber Products Corp it 
Protective Closures, Inc 47 
Racine Hydraulics & Machinery Inc. 109 
Raybestos Manhattan, Inc 143 
Republic Manufacturing Co 123 
Republic Steel Corp 4) 
Rivett, Incorporated 39 
Rochester Manufacturing Co 122 
Roper Hydraulics, Inc 32 
Rosaen Company 150 
Ross Operating Valvo Co 9 
$-P Manufacturing Corporation 135 
A. Schrader's Sons 

Division of Scovill Mfg Co 59 
Sheffer Corp 148 
Shell Oil Co 43 
Snap-Tite, Inc 63 
Span Brass Manufacturing Co 47 
Stratos Div 

Fairchild Engine & Airplane Corp. 153 
Superior Tube Company 52 
Teer-Wickwire & Company 

Lindberg Air & Hydraulic Div 147 
Texas Company 66 
Titeflex, Incorporated 110, ttl 
Tomkins-Johnson Co 6 
Tru-Flate, Inc 129 
Tru Seal Division 

Flick-Reedy Corporation 134 
Tuthill Pump Company 45 
Union Carbide Chemicals Co 

Division of Union Carbide 

Corporation 137 
U. S. Gasket Co., Plastics Div 

Garlock Packing Co 127 
Valcor Engineering Corp 42 
Valvair, Incorporated 89 
Versa Products Co., Inc 132 
Vickers, Inc., Div. Sperry Rand Corp 

International Division BI 

Machinery Hydraulics Division 100 
Vickers-Armstrong Engineers, Ltd 1t7 
Victor Equipment Co 125 
Waterman Engineering Co. 128 
Webster Electric Company 21 
Weldon Tool Co. 30 
Westinghouse Air Brake Co 

Industrial Products Division 55 
Young Radiator Company 18 
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LOW PRICE wity tHese FEATURES 





Short Solenoid Stroke 


For 600 Cycles Per Minute performanc: 





This coil can be 





LONG, MAINTENANCE-FREE SERVICE LIFE 


+} , 


overated 


aintenance 


CONTINUALLY LEAKPROOF 


dirty 


even in 


The Crescent 





automotive plant this Crescent 


this application for 42 millior 


free les! 


y 





& DEPENDABLE 
like this 


valve has been standard equip 


outdoor applications 


menton <« 


ement batching plants manufactured 









Res)! 


iligning, Non-sticking valy 


e 


changed in seconds 
to convert valve 

to any voltage, 

AC or DC 


Removable 
unction box 
for easy 
electrical 


make up 


Heat dissipating case 
eliminates conventional 
heat holding frame 


No coil burnouts 


Hardened stainless steel trim 
making pilot free from dirt 
and corrosion problems 


Entire valve and parts of 
protective brass and bronze 


t Leakproof valve seats 


er 


embers 


by the Noble Co. Thousands of Crescents 


have stood up in this 





contaminated service q 


THERE IS A CRESCENT’ VALVE FOR YOUR EVERY NEED \p.ccuc 





arksdale valves 


AVENUE LOS ANGELES 58 





OA 


5 ALC 
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CALIFORNIA _ Stondord 3-Way _ Explosion-Proof 3-Way 














Hydraulics. 
Pneumatics 


3rd Annual DESIGNERS’ GUIDE ISSUE 
of Applied Hydraulics & Pneumatics 


... featuring quick guide selec- 
tion charts for 32 products and a 
review of new fluid power prod- 


ucts introduced during 1958. 


812 HURON ROAD e CLEVELAND 15, OHIO e@ SUPERIOR 1-9620 





